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L O A D D E S I G N A N A L Y S S

by KAISER ENGINEERS INC.

LOW LEVEL LIQUID WASTE FACILTYV
HANFORD, WASHINGTON
U.S. DEPARTMENT OF ENERGY
FRANK LOPEZ

Weather File Code:
Location:

Created by:
Latitude:

Longitude:
Time Zone:

Elevation:

*Summer Clearness No:
*Winter Clearness No:
*Summer Design Dry Bulb:
*Summer Design Wet Bulb:
*Winter Design Dry Bulb:

(* = Entered by user)

Summer Ground Reflect
Winter Ground Reflect

HANFORD
RichlandWashington
Trane Co.

46.0 deg
119.0 des

8
392

1.20
.90
98
66

.20

.20

Cooling Months Simulated: Apr through Sep
Cooling Load Method 1: 1972 ASHRAE TETD./TA

Time/Date Program Run:
Dataset Name:

11:48:56
H03LLLW

4/22/91



******** CUSTOMER DIRECT SERVICE NETW)RK ********

For exclusive use by: KAISER EN2NEERS INC.

5 Y S M UM ARY

Svst

1 PTAC
2 PTAC
3 PTAC
4 PTAC
5 PTAC

Totals

----- Air Quantities-----
OACfm Cooling Heating

0 744 744
0 126 126
0 148 148
0 203 203
0 21 21
0 1242 1242

Tons

1.4
.3
.3
.4
.0

2.4

-----Heatn ....on.----------
-xtrnl Vent Reheat ota
-16.6 .0 .0 -16.6
-1.3 .0 .0 -1.3
-2.0 .0 .0 -2.0
-1.4 .0 .0 -1.4

-21. . . 2 - 1. 7

The building peaked at hour 16 month 7 with a capacity of

E N G I N E R I N G

Syst
1
1 PTAC
2 PTAC
3 PTAC
4 PTAC
A PTAC

Av/Tot

% OA
Cfm
.0
.0
.0
.0
.0
.0

------------ Cool ing------------
Cfm/

Sq Ft
.44
.59
.69

3.77
.89
.57

Cfm/
Ton

542.1
472.3
481.6
457.1
546.0
511.3

Sq Ft
/Ton

1225.7
798.3
697.4
121.2
611.0
899.3

Btuh
/Sq Ft

9.79
15.03
17.21
98.99
19.64
13.34

---- Heat ing---
Cfm

/Sq Ft
.44
.5 9

.69
3.77

.89
.57

Btuh
/Sq Ft

-9.86
-6.,::.
-9.26

-23.12

-9.92

Zone
* Description

2 PROCESS PLA1NT
Sys 2 Totals ------- >

2 DRUM WASHING
Sys 2 Totals ------- >

3 DRUM TURNING
Sys 3 Totals ------- >

4 CHANGING ROOM
Sys 4 Totals ------- >

5 VESTIBULE
Sys 5 Totals ------- >

ZONE SUM MA RY

--------- Coolin ---------
Cfm/ Coil

ZnCfm SADB Sqft Mbh
744 60.0 .44 16.5
744 16.5

126
126

148
148

203
203

60.0

60.0

--------- Heatin ---------
Cfn/ Total

ZnCfrn SADB Sqft Mbh
744 65.3 .44 -16.6
744 -16.6

3.2 126
3.2 126

54.2

.69 3.7 148
3.7 148

60.0 3.76

21 60.0
21

5.3 203
5.3 203

.88

.59 -1.3
-1.3

.69 -2.0
-2.0

76.1 3.76

66.4

-1.4
-1.4

.88

*

*

*

*

*

*

*

*

*

*

2.tons

H 7C s

Floor
Sq Ft

1683
214

:4

24
2189

*

*

*

*

*

*

*

*

*

i; 6.08
.=AZ :

6/87



CUSTOMER D:RECT SERVICE NETURK ,****
For exclusive use by: KAISER ENrYINEERS INC.

P E A K S P A C E C L G i A D 3

Time
Zone of Pk Condition Room

4 Description Mo/Hr DB/WB/0.W DB
1 PROCESS PLANT 7/16 97/66/ 50 80

Sys 1 Sum-of-the-Peaks Totals/Averages--->
Block PTAC 7/16 97/66/ 50 80

2 DRUM WASHING 9/14 86/57/ 28 80
Sys 2 Sum-of-the-Peaks Totals/Averages--->

Block PTAC 9/14 86/57/ 28 79

3 DRUM TURNING 7/14 97/66/ 51 80
Sys 3 Sum-of-the-Peaks Totals/Averages--->

Block PTAC 7/14 97/66/ 51 80

4 CHANGING ROOM 4/ 6 41/34/ 19 80
Sys 4 Sum-of-the-Peaks Totals/Averages--->

Block PTAC 4/ 6 41/34/ 19 80

5 VESTIBULE 7/16 97/66/ 50 80
Sys 3 Sum-of-the-Peaks Totals/Averages--->

Block PTAC 7/16 97/66/ 50 80

OA ------------- Zone Totals-------------
Sens

& Lat
16477
16477
16477

3224
3224
3224

3691
3691
3691

5345
5345
3345

Btuh/
Sq Ft

9.8
9.8
9.8

15.0
15.0
15.0

17.2
17.2
17.2

99.0
99.0
99.0

471 19.6
471 19.6
471 19.6

Roof
Space

Sens
1915

1 1915
1 1915

Roof
RA

Sens
0
0
0

26
26

26
2
2

3
3

4
4

5

0
0
0

0
0
0

0
0
0

0
0
0

139
139
139

-84
-84
-84

20
20
20

Roof
CLTD
21.3
21.3
21.3

Building Envel
Skylt Sk
Solar So
Sens C

0
0
0

3.1
3.1
3.1

0
0
0

0
0
0

0
0
0

0
0
0

16.3
16.3
16.3

-39.0
-39.0
-39.0

21.3
21.3
21.3

.0

.0
.0

ylt

lar
LF
00

00
00

Skylt
Cond
Sens

0
0
0

.000
.000
.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

0
0
0

0
0
0

0
0
0

0
0
0

Skylt
Cond
CLTD

.0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

Part Part
Sens CLTD

0 .0
0 .0
0 .0

0
0
0

0
0
0

3533
3533
3533

0
0
0

.0
.0
.0

.0

.0

.0

175.3
175.3
175.3

.0

.0

.0

Wall
CLTD
43.8
43.8
43.8

Building Envelope
Glass Glass
Solar Solar
Sens CLF

0 .000
0 .000
0 .000

Glass
Cond
Sens

0
0
0

Glass
Cond
CLTD

.0

.0
.0

Xflr Xflr
Sens CLTD

0 .0
0 .0
0 .0

1
1

S6.08

Space
Sens

16361
16361
16361

2789
2789
2789

3256
3256
3256

4475
4475
4475

Total
Latent

116
116
116

434
434
434

434
434
434

869
869
869

471
471
471

0
0
0

Zone

Pk
Bk

2
Pk
Bk

3
Pk
Bk

4
Pk
Bk

Pk
Bk

Zone

Pk
Bk

Wall
Space

Sens
4286
4286
4286

Wall
RA

Sens
0
0
0

--- -- -- ------- -- - - ---- - (-M

- -- -- - ------- ---- --- - ---- ----- - --- -- -- - -------



CUS1t0MER D:RECT SERVICE NT * *

For exclusive use by: KAISER ENGINEERS INC.

Zone

2
Pk 2
Bk 2

3
Pk 3
Bk 3

4
Pk 4
Bk 4

?k 5
Bk 5

3uilding Envelope--------
Glass Glass Glass
Solar Solar Cond
Sens CL Sens

0 .000 0
0 .000 0
0 .000 0

Wall
Space

Sens
915
915
915

1269
1269
1269

-141
-141
-141

211
211
211

Wall
RA Wall

Sens CLTD
0 58.0
0 58.0
0 58.0

0 35.4
0 35.4
0 35.4

0 -39.2
0 -39.2
0 -39.2

0 53.0
0 53.0
0 53.0

6.38

PAE

Glass
Cond
CL-D

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

XfIr xfir
Sens C'-

0 .

0 .0
0 .0

0
0
0

0
0
0

0
0
0

.0

.0
.0

.0

.0

.0

.0

.0

.0

------------------------ -tr
Lites

RA Lites
Sens CLF

0 1.000
0 1.000
0 1.000

0 1.000
0 1.000
0 1.000

0 1.000
0 1.000
0 1.000

0 1.000
0 1.000
0 1.000

0 1.000
0 1.000
0 1.000

Loads ------------------------- -

Peop
Lat
870
870
870

435
435
435

435
435
435

870
870
870

0
0
0

Peop Peop
Sens CLF
690 1.000
690 1.000
690 1.000

345 1.000
343 1.000
345 1.000

345 1.000
345 1.000
345 1.000

690 1.000
690 1.000
690 1.000

0 .000
0 .000
0 .000

Misc
Equip

Lat
0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

Misc Misc

Equip Equip
Sens CLF

0 .000
0 .000
0 .000

0 .000
0 .000
0 .000

0 .000
0 .000
0 .000

0- .000
0 .000
0 .000

0 .000
0 .000
0 .000

Zone --------Ventilation--------- ------ Infiltration--------
# Cfm Sens Latent TD Cfm Sens Latent TM

1 0 0 0 .0 200 3736 -753 17.0
Pk 1 0 0 0 .0 200 3736 -753 17.0
Bk 1 0 0 0 .0 200 3736 -753 17.0

2
Pk 2
Bk 2

0
0
0

0
0
0

0
0
0

.0

.0

.0

0
0
0

0
0

0

0
0
0

.0

.0
.0

-- PU1ldown--
Sens TD

0 .0
0 .0
0 .0

0
0
0

.0

.0

.0

0 .000
0 .000
0 .000

0 .000
0 .000
0 .000

0 .000
0 .000
0 .000

0
0
0

0
0
0

0
0
0

Zone

4:
Pk 1
Bk I

2
Pk 2
Bk 2

3
Pk 3
Bk 3

4
Pk 4
Bk 4

Pk 5
Bk 5

Lites
Space

Sens
5733
5733
5733

1501
1501
1501

1501
1501

1501

477
477
477

238
238
238

----------------------- -------------

l



******** CUSTOMER DIRECT SERVICE NETWORK ********

For exclusive use by: KAISER ENGINEERS INC.

Zone -------- Vent ilat ion---------
Cfm Sens Latent T7:

3 0 0 0 .0
Pk 3 0 0 0 .0
Bk 3 0 0 0 .0

Pk
Bk

Pk
Bk

4
4

4

5
5

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

.0

.0

.0

.0

.0
.0

------ Infiltration---------
Cfm Sens Latent 7:-j

0 0 0 .0
0 0 0 .0
0 0 0 .0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

.0

.0

.0

0 .0
0 .0
0 .0

V 60

=AG: 4

9 /
Sens ~n

0
o .c
o .

0
0
0

0
0

.0

.0

.0

.0

.0

.0



******** CUSTOMER DIRECT SERVICE NEWIORK * V 6.08
For exclusive use by: KAISER ENGINEERS 7NC.

_ PEAK HEATING LOADS 10/87

Time
Zone of Pk Condition Rocm

# Description Mo/Hr DB/WB/OAW DB
1 PROCESS PLANT 13/24 12/ 0/ 0 45

Sys 1 Sum-of-the-Peaks Totals/Averages--->

2 DRUM WASHING 13/24 12/ 0/ 0 45
Sys 2 Sum-of-the-Peaks Totals/Averages--->

3 DRUM TURNING 13/24 12/ 0/ 0 45
Sys 3 Sum-of-the-Peaks Totals/Averages--->

4 CHANGING ROOM 13/24 12/ 0/ 0 70
Sys 4 Sum-of-the-Peaks Totals/Averages--->

5 VESTIBULE 13/24 12/ 0/ 0 45
Sys 5 Sum-of-the-Peaks Totals/Averages--->

OA ------------- Zone Totals -------------
Sens

& Lat
-16593
-16593

Btuh/

Sq Ft
-9.9
-9.9

Space
Sens

-16593
-16593

-1285 -6.0 -1285
-1285 -6.0 -1285

-1981 -9.2 -1981
-1981 -9.2 -1981

-1356 -25.1 -1356
-1356 -25.1 -1356

-504 -21.0 -504
-304 -21.0 -504

Zone

Pk

2
Pk

3
Pk

Roof
Space

Sens
-2962
-29621

2

3

Roof
RA

Sens
0
0

-283
-283

-283
-283

4 -125
Pk 4 -125

-31
5 -31Pk

0
0

0
0

0
0

0
0

Roof
CLTD

-33.0
-33.0

Building Envelope.
Skylt Skylt
Solar Solar
Sens CLF

0 .000
0 .000

-33.0
-33.0

-33.0
-33.0

-58.0
-58.0

-33.0
-33.0

0
0

0
0

0
0

0
0

Skylt
Cond
Sens

0
0

.000

.000

.000

.000

.000
.000

.000
.000

0
0

0
0

0
0

0
0

Skylt
Cond
CLTD

.0

.0

.0
.0

.0

.0

.0

.0

.0

.0

Part Part
Sens CLTD

0 .0
0 .0

0
0

0
0

.0

.0

.0

.0

-745 -37.0
-745 -37.0

0
0

.0

.0

Zone

it
1

Pk 1

2
Pk 2

3
Pk 3

Wall
Space

Sens
-3229
-3229

-521
-521

-1182
-1182

4 -208
Pk 4 -208

Wall
RA

Sens
0
0

0
0

0
0

0
0

Wall
CL7D

-33.0
-33.0

-Building Envelope
Glass Glass
Solar Solar
Sens CLF

0 .000
0 .000

-33.0
-33.0

-33.0
-33.0

-58.0
-58.0

0
0

0
0

0
0

Glass
Cond
Sens

0
0

.000
.000

.000
.000

.000

.000

0
0

0
0

0
0

Glass
Cond
CLTD

.0

.0

.0

.0

.0

.0

Xf lr
Sens
-3148
-3148

-480 - .0
-480 .0

-515 .0
-515 .0

.0 -276 .0

.0 -276 .0

Total
Latent

0
0

Xflr
CLTD

.0

.0

----------------------

--------------------- --------------------



******** CUSTOMER DIRECT SERVICE NETW'Ri *
For exclusive use by: KAISER ENINEERS INC.

Wall
Zone Space

Sens
5 -132

Pk 5 -132

----------- Building Envelope-------------------------------
Wall Glass Glass Glass Glass

RA Wall Solar Solar Cond Cond Xflr Xfir
Sens CLTD Sens CLF Sens CLTD Sens C=1

0 -33.0 0 .000 0 .0 -341 .0
0 -33.0 0 .000 0 .0 -341 .0

---- Internal Loads
Lites

RA Lites Peop Pe
Sens CLF Lat Se

0 .000 0
0 .000 0

0 .000
0 .000

0 .000
0 .000

0 .000
0 .000

0 .000
0 .000

Misc Misc Misc
op Peop Equip Equip Equip
ns CLF Lat Sens CLF

0 .000 0 0 .000
0 .000 0 0 .000

0 .000
0 .000

0 .000
0 .000

0 .000
0 .000

0 .000
0 .000

0 .000
0 .000

0 .000
0 .000

0 .000
0 .000

0 .000
0 .000

Zone --------- Ventilation--------- ------ Infiltration-------- --- Pickup---
F CfM Sens Latent TD CfM Sens Latent TD Sens TD

0 0 0 .0 200 -7252 0 -33.0 0 .0
Pk 1 0 0 0 .0 200 -7252 0 -33.0 0 .0

2
Pk 2

3
Pk 3

4
Pk 4

5
Pk 5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

.0

.0

.0

.0

.0

.0

.0

.0

0
0

0
0

0
0

0
0

0
0

0

0
0
0

0
0

0
0

0

0
0

0
0

.0
.0

.0
.0

.0

.0

.0

.0

0
0

0
0

0
0

0
0

.0

.0

.0

.0

.0

.0

.0
.0

V 6.08

IA,1a7

Zone

Pk 1

2
Pk 2

3
Pk 3

4
Pk 4

5
Pk 5

Lites
Space

Sens
0
0

0
0

0
0

0
0

0
0



CUSTOMER DIRECT SERVICE P-_ K *
For exclusive use by: KAISER ENG1NEERS INC.

Envelope
Sksolr
Skcond
Rfcond
Glsolr
Glcond
Wlcond
Xfcond
Inf il
Total

Internal
Lights

People
Misc
Part

Total

Pulldown
OA Load
SFan Heat
RFan Heat
Duct Heat
Sizing
TOTALS

S

Envelope
Sksolr
Skcond
Rfcond
Glsolr
Glcond
Wlcond
Xfcond
Infil
Total

Internal
Lights
People
Misc
Part
Total

Pulidown
OA Load
SFan Heat
RFan Heat
Duct Heat
Sizing
TOTALS

iSTEM
Space

Sens
0
0

1915
0
0

4286
0

3736
9937

5733
690
0
0

6423
0
0

0
16360

[STEM
Space

Sens
0
0

26
0
0

915
0
0

941

1501
345
0
0

1846
0
0

0
2787

PTAC
Space

Latent

-753
-753

870
0

870

0

117

2 PTAC
Space

Latent

0
0

435
0

433

0

435

CLG SPACE LOAD
Space Tot RA

Sen+Lat Sens
0
0

1915
0
0

4286
0

2983

9184 4:

5733 C
1560

0
0

7293
0
0

0
16477 C

CLG SPACE LOAD
Space Tot RA

Sen+Lat Sens
0
0

26 0
0
0

915
0
0

941 0

1501

780
0
0

2281
0
0

0
3222

0

0

0
0

0

PEAK CHECKSUMS
Exh RA. Net - Df

Sens Total Coza
0 .30

0 0 .00
0 1915 11.62

0 .00
o .00

G 4286 26.01
.00

2983 18.10
0 9184 5.74

0 3

0 729

C .
0

0 1647

3 9 . 47
3 .00
0 .00
3 44.26
0 .00

.00

.00
0 .00
0 .00
0 .00
7 100.00

PEAK CHECKSUMS
Exh RA Net of

Sens Total Total
0 .00

0 0 .00
0 26 .81

S.00
0 .00

0 915 28.40
0 .00
o .00

0 941 29.21

0 15C
7%

0 228

0
0

0 322

)l 46.59
0 24.21
0 .00
0 .00
1l 70.79
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00

2i00.00

0

0



******** CUSTOMER DIREC' SERVICE NEWDRK ********
For exclusive use by: KAISER EN:NEERS INC.

S

Envelope

Sksolr
Skcond
Rfcond
Glsolr
Glcond
Wlcond
Xfcond
Infil
Total

Internal

Lights
People
Misc
Part
Total

Pulldown
OA Load
SFan Heat
RFan Heat
Duct Heat

Sizing
TOTALS

Envelope
Sksolr
Skcond
Rfcond
Glsolr
Glcond
Wicond
Xfcond
Infil
Total

Internal
Lights
People
Misc
Part
Total

Pulldown
OA Load
SFan Heat
RFan Heat
Duct Heat
Sizing
TCTALS

(STEM
Space

Sens
0
0

139
0
0

1269
0
0

1408

1501

345
0
0

1846
0
0

0
3254

YSTEM
Space

Sens
0
0

-84
0
0

-141
0
0

-225

477
690

0
3533
4700

0
0

0
4475

3 PTAC
Space

Latent

0
0

435
0

435

0

435

4 PTAC
Space

Latent

0
0

870
0

870

0

870

CLG SPACE LOAD
Space Tot IRA

Sen+Lat Sens
0
0

139 C
0
0

1269
0
0

1408 0

1301

780
0
0

2281
0
0

0
3689

0

0

0
0

0

CLG SPACE LOAD
Space Tot RA

Sen+Lat Sens
0
0

-84
0

0
-141

0
0

-225

477
1560

0
3533
5570

0
0

0
5345

0

)

0

0

0
0

0

PEAK CHECKSUMS
7xh RA Net of

Sens Total Total
0 .00

0 0 .00
0 139 3.77

0 .00
0 .00

0 1269 34.40
0 .00
0 .00

0 1408 38.17

0 15C
7

0 22E

0
0

0 36E

)1 40.69
'0 21.14
0 .00
0 .00
U 61.83

0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
9 100.00

PEAK CHECKSUMS
Exh RA Net % of
Sens Total Total

0 .00
0 0 .00
0 -84 -1.57

0 .00
0 .00

0 -141 -2.64
0 .00
0 .00

0 -225 -4.21

0 47
15E

332
0 557

0
0

0 534

7 8.92
0 29.19
0 .00
13 66.10
'0 104.21
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
5 100.00

V 6.08
PG

0
0

0

0



******** CUSTOMER DIRECT SERVICE NE RK ****

For exclusive use by: KAISER ENGINEERS INC.

S

Envelope
Sksolr
Skcond
Rfcond
Glsolr
Glcond
Wicond
Xfcond
Infil
Total

Internal
Lights
People
Misc
Part
Total

Pulldown

OA Load
SFan Heat
RFan Heat
Duct Heat
Sizing
'IOTALS

Space
Sens

0
0

20
0
0

211
0
0

231

5 PTAC
Space

Latent

0
0

238
0
0
0

238
0
0

0
469

CLG SPACE LOAD
Space Tot RA

Sen+Lat Sens
0
0

20
0
0

211
0
0

231

238
0
0
0

238
0
0

0
469

0

0)

0

V 6.08

RAG:

PFA CHECKSUMS/

Exh RA Net of
Sens Total Total

0 .00
0 0 .00
0 20 4.26

0 .00
0 .00

0 211 44.99
0 .00
0 .00

0 231 49.25

0

0

0
0

0

0

0

0
0

0

23

23

46

8 30.75
0 .00
0 .00
0 .00
8 30.75
0 .00
0 .00
0 .00
0 .00
0 .00
0 .00
9 100.00



******** CUSTOMER DIRECT SERVICE NE)WORK ********
For exclusive use by: KAISER ENGINEERS INC.

----------------------------- BU7LDiN3 U-VALUES/AREAS.-

Zone
= Description

1 PROCESS PLANT
Sys 1 PTAC

2 DRUM WASHING
Sys 2 PTAC

3 DRUM TURNING
Sys 3 PTAC

4 CHANGING ROOM
Sys 4 PTAC

5 VESTIBULE
Sys 5 PTAC

Tot/Av

------------- U-Values------------- %Wa;II Zone Zone
Part Xfir Skyl Roof
.000 .000 .000 .040
.000 .000 .000 .040

.000 .000 .000 .040

.000 .000 .000 .040

.000 .000 .000 .040

.000 .000 .000 .040

.420 .000 .000 .040

.420 .000 .000 .040

.000 .000 .000 .040

.000 .000 .000 .040

.420 .000 .000 .040

Glas Wall to-RA Mass Capac
.000 .050 .0 26.3 9.4
.000 .050 .0 26.3 9.4

.000 .090

.000 .090

.000 .090

.000 .090

.000 .030

.000 .050

.000 .050
.000 .050

.000 .039

.0 20.8 7.8

.0 20.8 7.8

.0 29.0 10.1

.0 29.0 10.1

.0 39.0 11.8

.0 39.0 11.8

.0 40.6 13.4

.0 40.6 13.4

.0 26.5 9.4

Zone iDuplic ------------------
= Flr Zn Flr/Zn TotFlr Part
1 1 1 1683 1683

Sys 1 1683

1 1 214 214
214

1 1 214 214.
214

1 1 54 54
54

1 1 24 24
24

Xflr Skyl %Sk Roof Glass %Gl Wall
0
0

0
0

0
0

48
48

0
0

0
0

0
0

0
b

0
0

0
0

0 0 2244
0 0 2244

0 0 214
0 0 214

0 0 214
0 0 214

0 0
0 0

0 0
0 0

54
54

24
24

0 0 1957
0 0 1957

0 0 175
0 0 175

0 0 398
0 0 398

0 0
0 0

0 0
0 0

72
72

80
80

2190 48 0 0 0 2751

v 6.0

2
Sys 2

3
Sys 3

4
Sys 4

5
Sys 5

Tot/Av 00 2683
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BAG-OUT HOUSINGS

Th Il 9" 06

E-5 Bo 9 -Out
Containment Housings
(Hepa Filters, Prefilters and Adsorbers)

* Bag-In/Bag-Out Side Access Filter Housings
* Prevents Direct Operator Contact with Contaminated Filters
* Replaceable Stainless-Steel Fifter Locking Mechanism
* Generic Seismic Qualification

Bulletin No. 866A Fluid Seal



Options (Continued)

sample and a 2" half-coupling with plug for the DOP
inlet (to be installed by others). All connections shall
be type 304 stainless steel.

NOTE: The downstream sample port and the DOP
inlet shall be located (unobstructed) ten duct diame-
ters down and upstream (respectively) of the filter
bank.*

7. Lifting Lugs
Lifting lugs shall be located on the top of each housing.
They shall be 3/16" thick, type 304 stainless steel with
a 2" diameter lifting eye.

8. Drilled Flanges
Drilled flanges shall be provided in the Flanders' stan-
dard pattern or according to owner's requirements
(owner to specify pattern). The bolt holes shall be
7/16" diameter drilled in the housing flanges on the

*See Test Housing Information, Page 31

air-entering and air-exiting sides of the housing. The
flanges shall be reinforced with flat stock of the same
type material as the housing so that the housing and
the reinforcement have a combined minimum thickness
of 1/4". The spacing shall be the manufacturer's stan-
dard bolt-hole pattern, not to exceed 4" between bolt
holes on center (per ERDA 76-21, Section 4.5.3).

9. Custom-Engraved Plates
Standard housings include the housing model number,
the prefilter model number and the original Flanders
order number. If specified there is room for the owner's
system number. Where additional information is
needed the owner or his design engineer can furnish
the information to Flanders and custom-engraved
plates can be furnished.

Custom-engraved plates shall be made from polished
stainless steel and shall be permanently welded to the
housing. Lettering height shall be 1/8"

2igure 13 - Options 4 - 9

©FLANDERS FILTERS, INC., 1987 FOREMOST PRODUCERS OF HEPA FILTERS AND SYSTEMS FOR SCIENCE AND INDUSTRY SINCE - 1950
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-.9
Option 5 Option 6 Option 5

Typical Static Typical Typical Static Pressure Port (Downstream)
Pressure Port DOP Test -Two (2) Required per Housing

Option 4 (Upstream) Port Option 7
Code Welding 0 Typiical Lifting Lug

Option 9
Custom

Engraved
Plate Option 8

4- Drilled FRange
Reinforced
(Bolt Hole Pattern
on no more than
4" Center)



E=5 Housing
Component and Designating Code

Housing Depth C

Housing Size 
etr Tp

Model Designator Height Width Standard Standard Housing RiLgftor TypeNumber A B Filters Filters With Material ght-Hand of
Fumbe r Only Prefiters Access HousingFilers High xWide 00-F G-2,4or6**

1x1 27-%"

1x2 30" 51-%"

1x3 75-%" 11 & 14-Gauge
2 x 1 27-%" Type (304 & 304L)
2 x 2 60" 5Stainless Steel

2x3 75- " [11 & 14-Gauge TypeI
E-53x 27-%" 24" 36-1/2" Type (316&316L) LorR or

3xl 27-1/4* Stainless Steel Tp3 x 2 90" 51 -%" Also Available Upon Type 3
3x 3 75-/4" Special Request]

4x1 27-%"

4x2 120" 51-%"

4x3 75-1%"

Example:

Additional E-5 Informatic
Housing

Size Based on Based on
Designator 1000 CFM 1200 CFM I

Per Filter Per Filter
Fiters High x Wide

1x1 1000 1200
1x2 2000 2400
1x3 3000 3600
2x1 2000 2400
2x2 4000 4800
2x3 6000 7200
3x1 3000 3600
3x2 6000 7200
3x3 9000 10800
4x1 4000 4800
4x2 8000 9600
4x3 12000 14400

E-5 2x2 GG-F2 (304) L Type I

Special sizes are available upon
special request.

*NOTE: 6" deep prefilters gasketed
downstream only, 2" and 4" prefilters
are not gasketed.

Based on
500 CFM E-5- Housing Model Number
Per Filter 2 x 2 - Two Filters High by Two Filters Wide

GG-F2 - Standard Filters and 2" Prefilters
1500 (304)- 14-Gauge, Type 304 Stainless Steel
3000 (Housing Material)
4500 L Left-Hand Access
3000 Type 1- Type of Door Arrangement
6000

9000

4500

9000

13500

6000

12000

18000

10)

Type 1 Housing: The standard E-5 Housing has an
access door on one side and a flanged plate on the
other. The owner must specify left or right-hand access.

Type 3 Housing: This housing consists of two side-by-
side housings in parallel. Access to the filters and oper-
ation of the filter removal rod is from both sides of the
parallel housings (see page 8).

CFLANDERS FILTERS, INC., 1987 FOREMOST PRODUCERS OF HEPA FILTERS AND SYSTEMS FOR SCIENCE AND INDUSTRY SINCE - 1950
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Hu7

E-5 Housing Component and Designating Code (Continued)

2-3/4-
Vertical Ranges _.1-/2 _ Boting Area
(Upstream and -------

Downstream) I )

4-1/
Horizon

Flang
(Upstrea

II II
PreflIter~ I

as
m )

I

Front View
(Upstream)

I

I

4-1/4'

Approximate Weight In Pounds
Housng GG-F GG-F2,4or6

ietr Without With
Prefilter Track Prefilter Track

FNt. High x Wide
1x1 180 300
1x2 270 375
1x3 335 480
2x1 360 600
2x2 540 750
2x3 670 960
3x1 540 900
3x2 810 1125
3x3 1005 1400
4x1 720 1200
4x2 1080 1500

4x3 1340 1920

2-7/
Hor
Flaw
(Do

i-

i

S-
Izontal
nges
wnstream)

3-

A

Side View
(Door Access Side)

*_NOTE: A clearance of five feet is suggeste

J Figure 20 - E-5 1 x 2 Filter Housing

for filter change-out

CFLANDERS FILTERS. INC.. 1987 FOREMOST PRODUCERS OF HEPA FILTERS AND SYSTEMS FOR SCIENCE AND INDUSTRY SINCE - 1950
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Rear View
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N509-1980, Table 4-4. Following this test, each filter
position shall be fitted with a plug and the filter-to-
housing seal shall be tested by the pressure decay
method in accordance with ANSI-N510-1980to 10"w.g.
as specified in ANSI-N509-1980, Table 4-4.

The prefilters, filters, bags, straps and instruction
manual shall be shipped in separate containers from
the housing.

Suggested Specifications
for Standards Options

(E-5 and E-5C Housings)

Alternate Door Arrangements
The housing shall be (specify one) Type 1 or Type 3.
Type 1 Housing: The standard E-5 Housing has an
access door on one side and a flanged plate on the
other. The owner must specify left or right-hand access.
Type 3 Housinng: This housing consist of two side-by-
side housings in parallel. Access to the filters and oper-
ation of the filter removal rod is from both sides of the
parallel housings. This arrangement is used when there
are more than three filters wide in the bank. Housings
are welded together at the factory.

Weather Cap
For outdoor service, a weather cap shall be provided
and shall be welded (and sealed with silastic) to the
top of each housing. It shall be fabricated of the same
materials and shall have the same finish as the housing.

ZD-Series Low-Leak Damper
The ZD-Series Low-Leak Damper shall be designed to
porvide virtually leak-free performance by utilizing two
sets of expanding blades. Each blade shall have its
own drive shaft and shall be manually operated. A cam
device shall be provided on the drive shaft to maintain
blade pressure against the sealing surface. The damper

shall be designed to mount to the flange of the 1 x 1,
1 x 2 and 1 x 3 housings for shut off of one or more
tiers during filter change. The tight shut off feature shall
allow the filter change to take place without the operator
being hampered by the negative pressure usually pre-
sent inside the system, which causes the bag to col-
lapse. (Contact factory representative for design
details).

Code Welding
All welding shall be performed by qualified welders and
procedures shall be in accordance with ASME Section
IX as specified in ANSI-N509-1980, Paragraph 7.3.

Static-Pressure Ports
Static-pressure ports shall be located on the top of the
housing upstream and downstream of the prefilters and
hepa filters. Connections shall be 1/4", IPS pipe nipple
with cap, type 304 stainless steel. (Specify quantity
and arrangement)

DOP Test Ports
An upstream sample port, 1/2" IPS pipe nipple with
cap, shall be welded to the top of the housing upstream
of the first hepa filter. Flanders shall also supply a
second 1/2" half-coupling with plug for the downstream

(Continued)
C1 AKC ILTEIr , 11NC., 19o87 FOREMO PRODUCERS OF HEPA FILTERS AND SYSTEMS FOR SCIENCE AND INDUSTRY SINCE - 1950
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2-2197

The filter-to-housing seal shall be effected by means
of a continuous knife edge on the sealing frame of the
housing that mates to a continuous perimerter channel
on the face of the filter which has been filled with a
viscous, no-drying fluid.

Prior to shipment from the factory each housing shall
be blanked off at the inlet and the outlet and shall be
tested by the pressure decay method in accordance
with ANSI-N510-1980 to 10" w.g. as specified in ANSI-

0,&



2 )l6

* Suggested Specifications)
(E-5 and E-5C Housings)

The filter housing shall be Flanders Model E-5 or E-5C
as manufactured by Flanders Filters, Inc., Washington,
NC. It shall be constructed from 11- and 14-gauge Type
304 and 304L stainless steel. (11- and 14-gauge Type
316 and 316L stainless steel shall also be available
upon special request.) The housing shall be a side-ser-
vicing bank type arrangement that does not require the
air to change direction through the housing as it enters
or exits the housing. The housing shall be 100% seam-
welded on all joints across the pressure boundaries
and shall be reinforced to withstand up to 20" w.g.
positive or negative pressure. All joints and seams shall
be welded airtight and free of all burrs and sharp edges
(where applicable). All mechanical components and
filter slide plates shall be Type 304 stainless steel.

The housing shall have a removable access door for
each tier of filters and, where prefilters are required, a
separate access door for the prefilters. Both the removal
rod and locking arm shall be operated through the door
opening. A rubber lip on the perimeter of the door shall
effect a seal between the housing and the access door.
There shall be four tie down latches per access door
and they shall be spring loaded in such a manner that
they pivot away from the bag-out port after release so
that they do not impede the bag-out process. The filter
locking mechanism and access door shall interface in
such a manner that the door cannot be closed until the
filters are correctly seated in the housing and sealed
on the knife edge. Each door shall be equipped with a
metal pocket for the housing instruction manual which
shall be provided with the housing and shall contain
complete, detailed and separate instructions on the
one, two or three filter wide arrangements including
installation, operation, maintenance and spare parts.
The manual shall be contained in a weatherproof bag.
Each metal pocket on the access door shall have a
painted aluminum label with the manufacturer's name,
the housing model number, prefilter model number,
filter model number, PVC bag number(s), manufac-
turer's order number and (where specified) the owner's
ventilation system number permanently engraved on
the label to facilitate re-ordering of critical replacement
components and parts.

On the upstream side of each prefilter and filter position
there shall be a smooth inlet design that provides a
minimum 3/4" depth recess around the upstream
perimeter of the prefilter or filter to limit the buildup of
contaminants in crevices or fillets that would have been
caused by the junction of the filter's integral frame and
the housing wall. All flanges of the housing that connect
to the system shall turn to the outside and bolt connec-
tions to the ductwork shall be in accordance with the
manufacturer's instructions.

The filter locking mechanism in the housing shall be a
replaceable locking tray. All components of the filter
locking mechanism shall be type 300 series stainless
steel. All housings shall have a locking arm in each tier
to operate the mechanism which engages and disen-
gages the filters on the intemal sealing frame. Housings
with two or more filters in a tier shall have a removal
rod in each tier to draw the filters to the changeout
position. The rod is part of the filter locking mechanism
and shall be replaceable.

Each tier shall have a bag-out port inside the access
door which shall be hemmed on its outer edges to
prevent tearing of the bag. There shall be two con-
tinuous ribs on the outside of the port to hold the bag's
elastic shock cord and the safety strap during the bag-
out operation. Each E-5 and E-5C Housing is provided
with a durable, 8 mil, transparent yellow PVC bag. The
bag shall have an elastic shock cord hemmed into the
opening for a firm fit when stretched around the bag-out
port. Mittens are incorporated into the bag for added
convenience and safety. Each bag shall have its stock
number rolled into the hem for easy identification when
reordering. The bag shall have a smooth finish and
shall not stick together. A nylon safety strap shall be
provided with each bag-out port to prevent the bag from
slipping off during the bag-out procedure. A cinching
strap shall also be provided with each bag-out port to
tie off the slack in the bag while the ventilation system
is operating.

OFLANDERS FILTERS, INC., 1987 FOREMOST PRODUCERS OF HEPA FILTERS AND SYSTEMS FOR SCIENCE AND INDUSTRY SINCE - 1950
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sample and a 2" half-coupling with plug for the DOP
inlet (to be installed by others). All connections shall
be type 304 stainless steel.

NOTE: The downstream sample port and the DOP
inlet should be located (unobstructed) ten duct
diameters down and upstream (respectively) of the filter
bank.

Lifting Lugs
Lifting lugs shall be provided for the top of each housing.
They are 3/16" thick, type 304 stainless steel with a 2"
diameter lifting eye.

Drilled Flanges
Flanges shall be drilled in the Flanders' standard pattern
or according to owner's requirements (owner to
specify pattern). The bolt holes shall be 7/16" diameter
drilled in the housing flanges on the air-entering and
air-exiting sides of the housing. The flanges shall be
reinforced with flat stock of the same type material as
the housing so that the housing and the reinforcement
shall have a minimum thickness of 1/4". The spacing
is the manufacturer's standard bolt-hole pattern, not to
exceed 4" between bolt holes on center (per ERDA
76-21, Section 4.5.3).

Custom-Engraved Plates
Standard housings include the housing model number,
the prefilter model number and the original Flanders
order number. If specified there is room for the owner's
system number. Where additional information is
needed the owner or his design engineer can furnish
the information to Flanders and custom-engraved
plates shall be furnished.
Custom-engraved plates shall be made from polished
stainless steel and shall be permanently welded to the
housing. Lettering height shall be 1/8".

Generic Seismic Qualification
The housing shall have passed a generic seismic test
during which the hepa filters have been installed in the
housing and have been continuously tested for effi-
ciency per ANSI-N510-1975, Section 10 or Section 12
concurrent with the seismic shake table test. The man-
ufacturer shall provide evidence that the filters and
housings have passed both seismic and in-place DOP
testing as specified and these results shall be compared

with the seismic loading requirements for the owner's
facility and plant site to assure that the seismic qualifi-
cation requirements are satisfied. Filter housing model
numbers shall be identified by the prefix, "SEISMIC"

Welding Housings Together
Housings shall be joined together vertically, in parallel
and/or in series to make up larger systems and/or filter
trains. All joints are welded airtight and conform to stan-
dard welding procedures.

NOTE: Housings to be welded together at the factory
are to be within the limitations of shipping vehicles and
access to owner's facilities.

Filter Removal Tray
A removable bag-out tray shall be provided to support
the filter that is being removed from the housing and
the replacement filter during the change-out procedure.
The shelf shall be fastened to the housing by means
of the door latches following the removal of the door.

Low Leak Test
The pressure decay leak test of both the housing and
of the filter-to-housing seal at each filter position shall
be performed in two separate tests in accordance with
ANSI-N510-1980 and the Nuclear Air Cleaning Hand-
book, ERDA 76-21, Table 4-5. The leak rate shall not
be greater than 0.2% of the volume of the housing per
hour at 10" w.g.

NOTE: This low leak test is offered as an alternate to
the leak test described in the Construction Details and
Specifications, e.g. the pressure-decay method per
ANSI-N510-1980 which is considerably less stringent
than the leak test required in the Nuclear Air Cleaning
Handbook, ERDA 76-21, Table 4.5 for all welded, man
entry steel housings. (There is no category for multiple
filter, side-servicing housings.) The comparison of the
respective permissable leak rates is 1:651.

Banding Kit No. 1A
Flanders' Banding Kit No. 1 A shall be provided to facili-
tate in the secure clamping off of the bag between the
housing and the spent filter.

NOTE: Flanders developed this banding kit as an alter-
native to heat sealing which is difficult to execute. The
banding procedure is described in detail in the Instal-
lation, Operation, Maintenance and Spare Parts
Manual.

OFLANDERS FILTERS, INC., 1987 FOREMOST PRODUCERS OF HEPA FILTERS AND SYSTEMS FOR SCIENCE AND INDUSTRY SINCE - 1950
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12 BISW
9.0

Performance Data
Wheel Diameter = 12 inches
Outlet Area = 0.86 Square Feet
Tip Speed, FPM = 3.21 X RPM s.
Maximum BHP = (RPM/2347)3

Pressure Class Limits
Class Max. RPM

II 4270

Arrangement 9 and 10 fans only
Maximum Motor Frame Sizes
Arr. 9 = 145T, Arr. 10 = 145T

CFM OV %" %. 1 416

2600 302304

700 814
2800 3 1t
900 1047 IM
1000 1163
1100 1279 12110 T3.
1200 1395 .
1300 1512 S.1
1400 i628 4M. 112 "
1500 1744 RIM .2w 7 w
1low 1850 !" O2 7
1700 1977 GA.S
1800 2093 OL4
1900 2209 0311
2000 2326 1U.NOsM
2100 2442 I 0ft OW 11511
2200 2558 eSm
2300 2574 GAS
2400 2791 aw

E2500 2907

2W0 3023
200 3140210 3256

2003372
3003488

3.0

2.0

1.0

T 7-
10.0 c, - +rh 0

4

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 48

I CFMx 100

I I STATIC PR E URE
CFM OV 3436 3%2.0 437 431 56 3. 4 3 6%3 734 3

IRPM I HP IRPM I HP RPM SHP RPM SHP IRPM B8HP S HP IP BRPM PI BHP RPM PH RP SH P H P HP1200 1395 Ei
1300 1512 = .
1400 1628 =132621 29 14C 2.159
1500 1744 330 3.08 3611 3.32 3716 3.60 368 3 1 6
low3338 2.7 46 5 3663 3.0 358 28 3.24. 37 35 403 4.77
1700 1977 3 2I3 3 3.4 3703 3.8 0 37 3. 0 43 390 4.5 1 3.90
1833 2093 6 3 3 2.34 3458 2.8 3726 3.2 3862 4.16 3044 4.43 404 3939 4.0310 22 372. 3461 2.92 IM 0 2 173575 3A 3777; 3.88 3676 3.94 3972 4.20
2000 32 23285 29 3394 23 3.25 &00 3.63 370 3.5 300 4.08 3004 439 3818 3.86 3916 4.12. 4012 4.39
2100 2442 36 2.01 3483 3.18 3 .41 3.2436853 3.50 3758 3.77 306 4.04 13957 42053 4.5
2200 2558 -2121 3302 2.91 3500 16 33030 3372 3703 3.6 33M 3.95 3331 4.23 3391 4.51 4012 4410
2300 2674 33 3 37 8 3446 3.08 3553 3345 3876 4.1 37 . 852 4 15 394 4.43 4040 4.72 4135 5.01
2400 279132 .4 37 .9 3501 3.25 380S 3.M 3710 3 W 3800 4.06 3904 4.37 3997 4.85 4067 4.94 4176 5.23
2500 2907 312.1333. 3561 &A4 3063 3.72 3705 4.1 3863 4.211 31168 4.511 4050 4.88 4139 5.17 4220 5.47

-20 3023 M 32 2.83 42 1 35 3.3 3 .2 3.65 3721 &93 3819 4.22 3917 4.51 4012 14.81 41031 5.11 4102 5.42
2700 3140 3 287 75 32 .2347 3.110 357 3.58 30031 3.00 37M 4.15 WS7 4A44 31172 4.74 4M8 5.05 417 !.!! 14246 5.67
2800 3256 332 2.94 3465 3.22 3588 3.50 3865 3.79 3761 4.06 3853 4.38 3941 4.68 4027 4.98 4121 6.29 4212 5.61
2900 3372 3437 314 3539 3.43 386 3.72 3734 4.02 3628 4.32 3919 4.82 4008 4.02 4093 5.23 4176 5.55 428 5.87
3000 3488 3612 3.35 3613 3.65 3709 3.9 3803 4.25 3897 4.56 3987 4.87 4074 5.19 4159 5.50 4241 5.82
3100 3606 3590 3.57 38 3.18 31 3 4.19 3174 4.0 3066 4.81 4085 5.13 4142 56 4225 578
3200
3300
3400
3500
3600

Performance shown is for Model BISW arrangement I with outlet duct.
BHP does not include drive losses.

4124 541 4200 5.74
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DIMENSIONAL DATA
Sizes 18-30 Single and Double Width

Outlet Collar

C C
| L

TH Discharge

(Height)

Arrangements 1, 9 & 10

I
Arrangement 3

8 (Length)

Arrangement 3
(Double Width)

12 28 411/ 1/2s 31/ 27/i 3W 251 22 22 22A 122/ 2O%29%27%24% 19 271A 28 28 151/

13 011/4 27 28% 28% 34% 29% 261/4 Ws/ 16/ n1/ 411/ 4"/ 227/ 31/s 29% 1/ 20 293/, 29% 30. 16%
15 341A 3G'/i 311/4 32/4 38% 331A 29/6 31/is 2614 281 277/ 277/is 25% 351/6 29% 21% 32/a 32% 33 18%
16 7"/ 33% 337/6 35%/i 42Vs 3Wi 321/m 34Vs 28Ws 2Wis 30/ 306 27M* 38% 35% 1 23 35/s 34% 35 20%
18 43i% 355/ 38 39% 48i 4% 3/37 3%32% 347/34% 3045% 41138 7 39% 373A38 22%
20 47 401 41%142 524 441/ 38 41A 35 35 38% 38 33/ 49% 44/ 41%28% 42 38%40% 24%

22 53l 46 46% 49 591 50% 44% 47% 38% 38% 421 42/ 37% 535/8 49% 481a 31 451/ 44% 45% 28%
24 58% 50% 51 537A 64%A 55% 487/b 52% 42 42. 46% 468 41% 59% 53% 50% 33% 47% 48% 49% 31%
27 627/b 54 54% 57% 69 59% 521/ 557/ 45/ 4/ 50% 50% 455/ 64% 587/ 54% 357A 51 53% 53% 33
30 69% 60 59% 64 76 3/ 66 57 7 / 62 501 50% 56% 56% 50%70%65 60 38% 54%58 59 36

r___ Wn- Ait 70/8_ _1/__3_57a_8_ 9V,35

_ _ _ __ _ _ Wkfl -DuleVdth

Beftn & Weight (Approx.) Mx Shaft Sewing Weight
Fan _ St111 Dhn Dla. (Appox.)
Sine F Q G O.D. K L Frim

A, Ca I hss N asm Class Class Cls"

E i CL n 1,9 3 10 1.9 3 10 Aur.I Am 10 1 I U I I
12 13/ 9% 17% 13 - 281 1 1 - 75 70 85 80 75 95 145T 145T1%s1A 1$/" 1'/ 110 120
13 14% 10% 191 14 - 30/i 1 1 85 80 100 0 90 115 184T 145T 1/4 1%n 13/ 1,/" 130 140
155 1 21% 15 - 337A 1 14% 100 90 125 110 105 140 184T 184T 17/u 1%. 1Is 1/11 175 190
16 17it 113A 23% 17% - 36VIV* i 1130 120 150 145 140 170 215T 184T 17/11I?/% 17 s 210 225
18 19% 14% 26 19% 1 39%W 16I VI. 175 185 205 190 220 230 1215T215TT 1%is IAs 1%/l 1Wis 315 350
20 21' 16 268 21% 1' 41% 1/i 17/s 2051235 245 235 275 285 245T 215T 1%Y 25/% 1,/* 2/ 350 400
22 2314 17% 31% 23 1% 44. 1/ts 1/s 285 285 315 305 335 315 256T 21ST 1Is 2'/is 1%1/i 27/s 430 490
24 26 191 347A 25/ 1% 47 1is 1%/is 385 375 445 430 460 500 256T 254T 2%9 27/4 2%s 27/i 570 680
27 28% 21% 38% 28% 1% 51 1'/ 1/is 445 445 515 510 560 590 284T 254T 2%@ 2s1/i 2116 211/is 700 790
30 317/ 23% 42% 31% 1% 51 11%/s 1%Wu 570 550 80 650 680 740 286T 256T 2/ 2% 2/ 2/ 910 1059

Due to Greenheck Fan Corporation's policy of continuous product improvement, dimensions ars subject to change. For complete dimensional information
refer to the applicable Greenheck submittal drawing.

ANGULAR DISCHARGE DIMENSIONS
SH UB DB TAU TAD SAU BAD

B B Bf B B-B

Clockwise rotation shown - counterclockwise is a mirror image
48

Fan
size TH I BH I US I DB ITAUITADIBAUIBADI TH BH I US DS ITAUITADIBAUIBAD 1.9.0 ICL IICL I1

, -Ji- 21/6

D

+ C (WkIdth) cc Iq
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F/3 Comfort heaters Chromalox'

.t 4 *+-

Horizontal unit heater
2.6 to 45 kW
208,240, 277,480V,1 &3ph.
8,900 to 153,600 Btuh
Wall or ceiling mounting
Meets U.L., NEC & OSHA
requirements
Type LUH

Applications
E Primary heating
" Supplementary heating
" Dual system heaters
E Spot heating
" Entryway air curtain heating

Features
Stylized, efficient, flameless fan-
forced heater.
No venting necessary.
Built-In power controls.
Heavy gauge steel cabinet; neutral
grey baked-on enamel.
Electric heat bank consists of patent-
ed Chromalox spiral metal sheath Fin-
tube electric heating elements with
built-in overheat protection.
Individually adjustable discharge
louvers direct air flow.
Heavy duty magnetic control con-
tactors are standard on all models ex-
cept single-phase 2.6 thru 5 kW
models, which are standard without
contactors for control by external line
voltage thermostat. Optional contactors
are also available for these models.
To eliminate remote thermostat wir-
ing, LUH unit heaters can be field
equipped with an optional integral com-
fort thermostat kit complete with an ex-
ternal control knob on the front face of
the heater or if preferred, a remote wall-
mounted pilot-duty type thermostat such
as WR-80 can be used to control room
comfort level.
When total heater capacity exceeds
48 amps, built-in fusing is provided be-
hind a hinged and latched door in the
side which allows easy access.

Notes:
1. All heaters have built-in contactors except
LUH-02, LUH-04, LUH-05 1 phase 208, 240, 277
volt models. Optional contactors are available in
these models with 208/240, 120 and 24 volt holding
coils (with or without built-in control transformer).

2. All other 277 volt and stock 480 volt models
have built-in control transformers and contactor with
120 volt holding coils. All stock 208 and 240 volt
models with built-in contactors have 208/240 volt
holding coils.

3. Fan only option is available for either internal
control via built-in switch, or external control. When
supplied for external control, motor voltage is isolat-
ed through motor relay. Control is pilot-duty 120
volt circuits.

4. Factory built-in thermostat optional on all
models. Non-stock, made to order.

5. LUH-30, -35, -40 and -45 heaters are equipped
as standard with two integral relays for two-stage
control. Contactor control terminals may be jum-
pered in field for single-stage control, if desired.
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F/4 Comfort heaters

Horizontal unit heater
Electrical Data (I Hz) Fn Motor

Ph1- Ph-
kW Volts am Amps Btuh Volts a RPM N

.6 208 1 13 8,900 208 1 1000 12.6 240 1 11 8,90 240 1 1000 12.6 277 1 10 8,900 277 1 1000 1
4 208 1 19 13,700 208 1 1000 14 208 3- 11 13,700 208 1 1000 1
4 240 1 17 13,700 240 1 1000 1
4 240 3 10 13,700 240 1 1000 12 1 15 13,700 277 1 1000 14 480 3 5 13,700 480 1 1000 1
5 208 1 24 17,100 208 1 1050 15 208 3 14 17,100 208 1 1050 1
5 240 1 21 17,100 240 1 1050 15 240 3 12 17,100 240 1 1050 15 277 1 18 17,100 277 1 1050 1/5 480 3 6 17,100 480 1 1050 1/
7.5 208 1 36 25,600 208 1 1550 1/7.5 208 3 21 25,600 208 1 1550 1/7.5 240 1 31 25,600 240 1 1550 l/
7.5 240 3 18 25,600 240 1 1550 l/7.5 277 1 27 25,600 277 1 1550 i/7.5 480 3 9 25,600 480 3 1550 1/
10 208 1 48 34,100 208 1 1550 1/10 208 3 28 34,100 208 1 1550 ./10 240 1 42 34,100 240 1 1550 1/10 240 3 24 34,100 240 1 1550 ./10 480 3 12 34,100 480 3 1550 ./
125 208 3 35 42,700 208 1 1550 112.5 240 3 30 42,700 240 1 1550 l/12.5 480 3 15 42,700 480 3 1550 1/
15 208 3 42 51.200 208 1 1550 1115 240 3 38 51,200 240 1 1550 1/15 480 3 18 51,200 480 3 1550 l/
20 240 3 48 68,500 240 3 1550 l/
20 480 3 24 68,500 480 3 1550 l/
25 480 3 30 85,500 480 3 1550 l/
30 208 3 83 102,400 208 3 1725 4
30 240 3 72 102,400 240 3 1725 430 480 3 36 102,400 480 3 1725 .
35 240 3 84 119,500 240 3 1725 .,35 480 3 42 119,500 480 3 1725.4
40 240 3 96 136,500 240 3 1725 4
40 480 3 48 136,500 480 3 1725 4
45 480 3 54 153,600 480 3 1725 .42

Chromalox'

P

/50

/50

/50
/50
/50
/50
/50

/50
/50/50
/50

/10
'10

'10
10
10

10
10
10

10

10
10

10
10
10
10

54

1454
54
24

Specify: Quantity, catalog no., PCN, kW, volts, phase unit heaters.

Fan
Di.
9'

9-

9.
9.
9.9'
9.
9'
9.
9.
9'
9.

12"
12"

12"
12'
12'
12'
12'
12'
142'
142'

12'

12'

12'

14'

14"

14'

14'

14'

14'

1555 4

Air
Ve.
CFM
310
310
310
310
310
310
310
310
310
420
420
420
420
420
420
670
670
670
670
670
670
750
750
750
750
750
750
750
750
750
750
750
1240
1240
1350
1555
1555
1555
1555
1555
1555
1555

Temp.
Rim

270
270
270
420
420
420
420
420
420
420
420
420
420
420
420
400

400

400
400

400

400

470

470

470

470

470

550
550

550

610
610
610
530
530
600
640
640
640
710
710
840
840
940

LUH-45-43 5 300488 108

402

LUH-45-43

M1g. Data
Max. Her.
lt Throw
8' 12'
8' 12'
8' 12'
8' 12'
8' 12'
8' 12'
8' 12'
8' 12'
8' 12'
8' 18'
8' 18'
8' 18'
8' 18'
8' 18'
8' 18'
8' 20'
8' 20'
8' 20'
8' 20'
8' 20'
8' 20'
9' 27'
9' 27'
9' 27'
9' 27'
9' 27'
9' 27'
9' 27'
9' 27'
10' 27'
10' 27'
10' 27'
11' 31'111 31'
12' 31'
13' 46'
13' 46'
13' 48'
14' 45'
14' 45'
15' 44'
15' 44'
17' 42'

Catalog
No.
LUH-02-81
LUH-02-21
LUH-02-71
LUH-04-81
LUH-04-83
LUH-04-21
LUH-04-23
LUH-04-71
LUH-04-43
LUH-05-81
LUH-05-83
LUH-05-21
LUH-05-23
LUH-05-71
LUH-05-43
LUH-07-81
LUH-07-83
LUH-07-21
LUH-07-23
LUH-07-71
LUH-07-43
LUH-10-81
LUH-10-83
LUH-10-21
LUH-10-23
LUH-10-43
LUH-12-83
LUH-12-23
LUH-12-43
LUH-15-83
LUH-15-23
LUH-15-43
LUH-20-23
LUH-20-43
LUH-25-43
LUH-30-83
LUH-30-23
LUH-30-43
LUH-35-23
LUH-35-43
LUH-40-23
LUH-40-43

sta- Wt.tus PCN lbs.
S 300011 32
S 300020 32
S 300038 32
S 300046 32
S 300054 32
S 300042 32
NS 300070 32
NS 300089 32
S 300097 32
S 300118 32
S 300126 32
8 300134 32$ 300142 32
* 300150 32
S 300169 32
NS 300185 50
S 300193 50S 300206 50
S 300214 50
S 300222 50
S 300230 50
NS 300257 50
S 300265 50
S 300273 50
S 300281 50

S 300290 50
S 300302 50S 300310 50
* 300329 50
8I 300337 50
S 300345 50
S 300353 50
S 300381 73
S 300370 73
I 300M88 73
NS 300396 106
8 300409 106
S 300417 106
Si 300425 106
S 300433 106
PIS 300441 106
S 300450 106



F/6 Comfort heaters Chromalox'

Horizontal unit heater
Thermostat kits (field-Installed)
Type *Usa With Cal. No.
DPST LUH-02 thru LUH-05 LUH-TK2

(without contactor)
SPST LUH-02 thru LUH-25 LUH-TK1

(with contactor)
'All LUH heaters have contactors except LUH-02,
LUH-04 and LUH-05 (single phase).
Temperature Range: 40*F to 90*F
differential: 50F

Wiring

SINGLE OR 3-PHASE MAIN SUPPLY

(YOTHERS)

UNITNlT
HEATER

WALL MOUNTED PILOT DUTY THERMOSTAT
SUCH AS CHROMALOX WR-NS

Mounting limitations
Hazardous atmosphere - Unit heat-
ers should not be used in potentially ex-
plosive atmospheres.
Corrosive atmosphere - The finish
is not intended for direct salt spray ex-
posure in marine applications or the
highly corrosive atmospheres of green-
houses, swimming pools, chemical
storage bins, etc.
Mounting height - Do not install unit
heaters above recommended maximum
mounting height.
Obstructions must not block unit heat-
er air inlet or discharge.

Dimensions-inches
Welded

Cat. No. A I C D Fasteners E F G H I J K
LUH-02 thru -05 16 13% 8% 11/4 MAs-18 101/ 9/ 5 4/1 4% 4% 6%
LUH-07, 10, 12, 15 20 17/ 11/ 15 %-16 13% 13 8/ 41/2 6% 6/4 8%
LUH-20, 25 24 20% 11 173A %-16 161 16 81/4 6 8/ 6% 10
LUH-30, 35. 40, 45 24 201/s 171/4 24% %-16 16/ 16 8/ 6 101/ 113A 10

404
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Horizontal unit heater
Application tips
Small rooms can be heated by one
unit heater. Where two walls are ex-
posed, heater should be mounted as
shown.

Larger rooms require multi-unit In-
stallations. Number and capacity of
units will be determined by volume of
building and square feet of floor area to
be heated. Arrange units to provide
perimeter air circulation.

To prevent air stratification, the total
CFM capacity of all units should circu-
late the room air volume at least 3
times per hour.
Unit heaters should be located so
their air streams wipe exposed walls
without blowing directly at them. In mul-
tiple unit heater installations, it is good
practice to locate units so each unit
supports the air stream from another,
thus setting up a circulatory air move-
ment within the space. In warehouse
type applications, where maintaining
minimum temperature is the basic re-
quirement, then one or more large unit
heaters can be used in order to reduce
initial installation expense.
Individual spaces. For individual
spaces, total heatin9 capacity is calcu-
lated in the conventional way, using for-
mulas in the ASHRAE "Guide" or those
found in the National Electric Manufac-
turer's Assn. (NEMA) handbook.
Pedestrian entryways. When heating
capacity for a pedestrian entry is not
known, a "rule of thumb" of 3000-5000
watts per door is often applied. The
smaller figure is applied to a low traffic
.ingle-door entry or a large multiple-
loor entry, and the larger figure to a
high traffic single-door entry.

WELDED FASTENERS £41
FOR THREADED ROD

MOUNN TO
OVEHADSTEEL.

DISTANCE

WALL

EIN ---0

"- J TOWALL

NOTE: HEATER MUST BE MOUNTED WITH
AT LEAST 7 ABOvE FLOOR. CEILING

MOUNT

ONE 1IW
HOLE
FOR SHIVEL

MNT4U
TO CEILING

SWIVELMOUNTING
BRACKET

FN IS D FASTENERS

CEILING FOR
MOUNTING

CEILING MUST BE ( h SNWIVELM
SMOOTH WOOD" CEKLET
PLASTER OR METAL BOTERS)
SURFACE WITHBYOHR.
ADEQUATE Fow tIRON
STRENGTH TO SUP. m .Od
PORT NEATER. NOT fo Cow

ADAPTABLE TOACOUSTIC TILE OR of I-
SUSENDED flr~k I.
CEILINGS. W" a~u

Mounting Brackets
Wall
Dimensions-lnches

Use With P 0 R S T Cat. No.
LUH-02 thru -05 3S1 20% 63 4 4 14 WUH-01
LUH-07 thru -25 4/6 31 91 7 19/s WUH-02
LUH-30 thru -45 7 28 5 - 32%As WUH-03

Use With

Ceiling
Dimensions-in.
M U V CMt. No.

LUH-02 thru -05 6 4 41/4 WUH-04
LUH-07 thru -25 8 6 7/4 WUH-05
LUH-30 thru -45 133A 6 71A WUH-06

Unit heaters are frequently used to
combat cold air inrush when loading
dock doors are opened. For such appli-
cations, one or more units should be ar-
ranged to blow warm air across the
opening, not toward it.
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F/7 Comfort heaters

Horizontal unit heater

51r3A
Chromaloxe

;

-

Self-contained thermostats
eliminate installation of wall ther-
mostats. Any model (through 25 kW)
can be equipped with a "built-in" field
installed Thermostat Kit, LUH-TK, to
eliminate the use of a wall type ther-
mostat and thermostat wiring. (internal
thermostats can be factory installed on
any size unit.) LUH self-contained ther-
mostats have a temperature range of
40OF to 900F. If wall thermostats are
desired, Chromalox Type WR-80 is
recommended.

Fan only operation. A fan only opera-
tion (optional) is available by means of
a built-in switch or by external control.

Chromalox metal sheath
fintubet heating elements. The elec-
tric Heat Bank - Chromalox patented
metal sheath Fintube* heating ele-
ments. They are shock proof! Heat radi-
ation fins are corrosion-resistant steel,
furnace brazed to the tubular heating
elements for good heat transfer. They
don't come loose! Wide spacing pre-
vents clogging. You can almost expect
Chromalox elements to last more than a
life-time. With any type heater, this is,
indeed, a good start.
Totally enclosed, continuous duty,
fan motor. It's a totally enclosed, con-
tinuous duty unit, with built-in automatic
reset overload protection. Operates on
same voltages as line power supply.
There's no need for a stepdown trans-
former or separate motor circuit. Combi-
nation fan guard and motor mount is
attached to housing of heater with rub-
ber vibration isolators. They prevent
vibration; make for quieter operation.
Dynamically balanced fan. Dynami-
cally balanced for smooth, quiet run-
ning. Blade pitch is carefully selected
so that the volume of air moved results
in the optimum discharge air tem-
perature.
Built-in thermal overload protection.
Thermal overload cutouts open the con-
trol circuit and cutoff power to the heat-
ing elements should over-heating occur.
Cutouts are the automatic reset type.
When temperature falls to normal, they
reclose the control circuit and power is
restored. Automatic protection makes
for safety. Also, longlife.

Die-formed cabinet. Cabinet is heavy,
18 gauge steel; die-formed and welded.
No sharp edges. It's given a phosphate
undercoat for corrosion resistance in in-
dustrial atmospheres. Finish is neutral
grey, baked enamel.

405

No external contactors are neces-
sary No external contactors are need-
ed; integral, heavy-duty, 3-pole,
magnetic contactors are standard on all
heaters with the exception of the 2.6
kW, 4 kW and 5 kW single-phase
models (they're optional on these heat-
ers). The 5 kW and smaller units can
be remotely controlled direct by a Chro-
malox line voltage wall thermostat such
as Type WR-80.
Built-in fuse protection ... no need
for external fusing. All Horizontal Unit
Heaters having a total draw of 48
amperes or more have electrically bal-
anced, sub-divided circuits, each with
fuse protection (no external fusing is
necessary; reduces installation costs).
Fuse compartment is located on the left
side of the heater unit. A latched
hinged door affords easy access.
Internal 24V or 120V control trans-
former. All models can be equipped
with low voltage control transformer to
eliminate the need for an external con-
trol source. These transformers are
standard on all 277 and 480 volt
models, supplying 120 volt contactor
holding coils.
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INVE NIKAIL IHL Dilli RI N( l

" 24-Hour Programmable On/Off Timer
ESuper-Quiet Operation
" Hi-Efficiency Rotary Compressor
" Energy Saver Fan Cycle Switch
" Independent Exhaust & Vnt Controls
ESlide-Out Chassis
" Easy-Access Filter
" Ready-Mount Installation Kit

" 4-Way Air Flow Control
" 3-Speed Fan
" Sure Temp Thermostat
EWeather Armor Cabinet
" Concealed Control Panel
MSecurityGuard
0 Rear Grille

I
NSuper-Quiet Operation *3-Speed Fan
0 Hi-Efficiency Rotary Compressor N Sure Temp ThermostatO Slide-Out Chassis U Weather Armor Cabinet
" Easy-Access Fiter U Concealed Control Panel
N Ready-Mount Installation Kit U Security Guard
N Exhaust Controls N Rear Grille
N 4-Way Air Flow Control

" 24-Hour On/Off Timer U 4-Way Air Row Control
" Auto Air Circulator N 3-Speed Fan
" Super-Quiet Operation U Sure Temp* Thermostat
N Hi-Efficiency Rotary Compressor EWeather ArmorO Cabinet
N Energy Saver Fan Cycle Switch N Concealed Control Panel
N Independent Exhaust & Vent Controls U Indicator Light
0 Slide-Out Chassis N Cord Compartment
N Easy-Access Filter U Security Guard
N Ready Mount Installation Kit U RearGrille

SUPER
WEATHERMAKER

" Slide-Out Chassis
" Sure Temp* Thermostat
*4-Way Air Flow Control
" Weather Armor Cabinet
" Exhaust Control
" Rear Grille

WEATHERMATE
SLIDER/CASEMENT

*Weather Amor* Cabinet
" Ready Mount Installation Kit
" Hi-Efficiency Rotary Compressor
" 4-Way Air Flow Control
N Exhaust Control
N Automatic

Thermostat
NRear GnIlle

k
Year Round Comfort

WEATHERMATE
CASEMENT

EWeather Amo*Cabinet
" Ready Mount Installation Kit
" Rotary Air Flow Control
* Automatic Thermostat
ERear Grille
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WARRANY

lit Year
rVsunan-A1aand awI
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ROOM AIR CONDITIONERS
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GM5W)91
GM81 141
GMA1183
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115 60
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8.6 3 2.4
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X
-X

-c""-

17.

15 $h; 1 2434, 1 273 .
15W4. I 24'/11 2
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S2 1 WdOWt I PAW 1 f0f7
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1;"1 9-22/ 23 13 D1 6.0/ l 15 3 13 3.6 35/265 44 Aio X X 15% 24' 276 11h I Side Ready 116/128goo 092*6018 1 6.1 1 go..L......1 [ 1 1 .. J1~J-----
1Va 1 1 7 151313 930/270142

92120816019 I I
12.0 1 115 1 750 1 7.1 1 15 1 1 1 3 1 1.3 1 40/290 140

Auto X IX
Auto I X I X

154 6

17IN

24%6 2734,

26

11 1

28%i 11 I 1
14M 110.2 1115 1370 112.0 15 11 31 2.0 1500/340 1501 Auto X [X 17% 1 26 1 28'6 11 1
1111

9 2/ Z 11950/ 1 .7/ 15 3 3 15.8 1 5050 150 A X IX 173s4 26 28N 111 1
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Side Wt Ready j1I9/!3I
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Nut I
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8450-EH 1 2750 14.6 1 1
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11350-H1P 2. 1520 7.7
1650/ COP 530D 23.0/ 2
13500-EN 4350 21.0 1
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ige~~ 11760-C 96. 26 1 6

1060 3m/ 158/ 2
8450-EH 2750 14.6

tGYA3153 150001 9.0/ 2 1665/ 7.5/ 30 5 3 4.5 425/325 43 Auto X X 17% 26 28%, 11 1 Slide Ay 136/141
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tGY63243 MW60 92/ 211/ 2550/ 113/ 30 5 3 8.5 56038 50 AMt X X 1 7'A 26 2834,; 111h I Slide Accy 163/16B
23060-C 92 200 2500 12.0 Ott
16600 5330/ 230/ 2
13560-EH 4350 21.0

Mamanumb KMCW601 580 .1 115 70 6.2 15 1 2 1.6 210/17028 iy 10 14 25348% 
3  

Fad Rady f2/80

KYD110 1(801 9.0 115 1110 10.1 15 1 3 3.5 250/1F 21 4-Way X 20%s 141 25% 1 7% 1li Fioa Wady 105/111
I ,AY__ _ _ _

Bdompwd" mhsa ermAd w8po enea mand d mh wmgiaonaa nyour mil.

wndhmawolmodet-
o eawed n yHPby-C

.HrRnnc n".oa18by --.
N.~toTEe iac n hEEdby Es

yd0T~d~aU~~d~l0tER t~f~ i f & m vow m .
UNITED
TECHNOLOGIES
CARRIER

Carrier Corporation * Syracuse, NY Printed in U.S.A. 0989 651-122 scP

/
/ w AV/

- 7

?

1610 79 15 3 3 1 3.9 1 3DM 142 ,1



ICAF KAIS ER
ENGINEERS

Jo . __ OF_ _*

SHEET o j

DESIGNED BY DAT _

__ __ _r__ u_ __ _ __ ___a__ __ _ CHECKED BY A T 4 DATE

... .. .. I . I

L
I J-v*

1H
III~

I
I/ I Iw =3 c L 'l 07

D 6Mmvr%- A 4

L - =4 0 -o) -=-

)-989

/

e' 1 0 ' 4

c (ss i. 3)

C... 5 1?. 3

C &i' (ul, )

ozoPs = N fA

4. = wo +

/02..
-

Iq,~

aq = 4 ,I

* SC(- A- f4 r-vA tu..vr w s

F 4-o e^ A-4+ * -

O.(t 33

x

z~a 0.49~'

/

I- f7 ^vle 0

I/ e7 P.- 4ra- . t+ c. I a * ,-

5 5 O.'

91 f 1 X0, 52- = s )l 2.9 4

20.14



ICF KAISER
ENGINEERE

Joe NO0. 4OO3

SHEET 4-)AOF 7
Oosi2E Aif? ,iJTAKE DESIGNED BY-- DATE OL

1 '$1le ' EoiT . vCO L- k2'JfoCK
Pre /,OW LEVEL /,vp) WAS TW- CHECKED BY DATE

rol-AL. Orr5fIP Ail It-rAK ' OO Cfrrl

LOUVEI 51?15 -Z, x .%'' 1

MCCf AigfA :3.75 SQ/FT
V(r.ocrn? = M'/ttAR A

= qO .75

(200 In41RrAon) - SA/elC

L-ol 0601 sr

go-of 0 x 16,

-:-13 r

lAxflR p//l-7e"4 sio: SJa --P= 0

4& :

Z-0I

80-oi

03-0

f' o

C14-o

0g-o I

z ouvc?
8o. OAMPER

0. 6. OA ri 6-1

sLIefe.,- A'6 /6 rTIe(2#4.') 2K

tud: " 6greg17

tfAos. G J.< - lHs

51ze: (a -5

SPd' '417
-rip Sasr - 44'

81VI' 0 A 1(4.

' :ye,

vEtour :*5 ,
AI -4ouJ ; 14oo cr'f

ELE . Ye Hf' 1 0 ' SsjCtu-6 Mh-aS

o0.o34

0.030

0.$(o

cO?
2.D 3

0.79 '(k

'A A776 C5t/i'

rig



BSQ-16
MAXIMUM BHP AT A GIVEN RPM - (RPM/1366) 3

MAXIMUM RPM - 1990
IRPM above 1590 must have reinforced wheel)

1AXIMUM MOTOR FRAME SIZE - 184
(Consult factory regarding larger frame sizes)
OUTLET VELOCITY = CFM X 0.2782
TIP SPEED = RPM X 4.385
UNIT SPECIFICATIONS
HOUSING METAL THICKNESS - 18 ga.
APPROX. WEIGHT - 159 lbs.

22%sq.

';

11.

27/

Vie with motor eiza .T

Static Pressure/Capacity
Model RPM 0.125 0.250 0.375 0.500 0.625 ( 0.750 1,000 1.250 1.500 1.750 2.000 2.250

BHP IMP S Hne BHP Sone BHP Sone lIP SonejBHP Sone BHP Sone BHP Sone BHP Sone BIHP Sone BHP Son, IHP

720 1899 1672 1334
7.6 0.13 7.6 0.14 7.4 0.14

1S4 R-1 795 2133 1944 1699

%HP 8.2 0.18 8.0 0.19 7.8 0.20

870 2363 2199 2003 1743 _

6.9 0.23 8.7 0.24 8. .68.3 __.25_

2516 2366 2187 1970 1672
6 9.5 0.27 9.1 0.30 8.9 0.30 8.7 0.29

3HP 970 2667 2530 2367 2184 1935
10.2 0.32 9.9 0. 9.7 0.35 9.5 036 9.4 0.35

R 3

;01020
2370 2165 1891

11.0 1OV0.37 1 1ai. 10.4.010.210.4 ' 10.41 10.610.41VI i-...~.4 L ______

k 2984 2863 2725 2571 2402 2184 __ _ _J _ _ _I _ _ __ I _ _ _ _ _ _ _i..1t07 ifL = i - - 1 i I_3i. o . 148 11,0049 109 0.48}

11125 3133 3018 2751 2593 2405 1830
2 I 4 I I

- . tu..4 1 12.2 I.Q2 12.V4.54 11. 10.5 11.810.56 11.6 0.51

BSO 1190 3327 3219 3105 2974 2832 2683 2254

7 R-4 14.0 0.57 13.7 0.59 13.5 0.61 13.3 0.63 13.2 0.65 13.1 0.66 12.5 0.4

IHP 1250 3506 3402 3299 3176 3048 2906 2563
-. 1250.3 0.66 4..14.7 0.70 14.5 0.72 14.4 0.74 14.3 0.76 13.5 0.76,

3654 3555 3455 3342 3221 3089 2782 2358
16.4 0.74 16.0 0.77 15.8 0.79 15.6 0.81 15.5 0.83 15.4 0.84 14.5 0.86 12.7 0.83

-SO 3817 3721 3626 3523 3408 3288 3018 264916.10 R.5 1355 -__-7-

1HP 17.7 0.84 17.3 0.87 17.1 0.89 16.8 0.91 16.8 0.93 16.7 0.95 15.7 0.98 14.5 0.95.

1405 3965 3873 3781 3687 3575 3464 3213 2898 2447
18.9 0.93 18.4 0.96 18.2 0.98 18.0 1.00 17.9 1.03 17.8 1.05 16.9 1.08 16.2 1.08 16.2 1.02

eso 1 4245 4159 4072 3986 3890 3786 3563 3310 2984 2511

161521.4 1.13 20.81.16 20.6 1.19 20.3 1.21 20.3 1.23 19.5 1.30 19.4 1.32 19.4 1.30 17.3 1.22

16.15- R413.-
1%HP 1590 4509 4428 4347 4266 4184 4086 3887 3664 3397 3065

2F.5 .2 .7 1.41 22.6 1.43 22.6 1.452..4 22.2 1.53 22.4 1.56 22.5 1.57 20.311.54

1640 4656 4577 4499 4420 4341 4251 4060 3848 3613 3325 2958
25.3 1.47 24.5 1.50 24.211.54 23.9 1.56 23.9 1.58 24.0 1.61 23.8 1.66 24.1 1.70 24.1 1.73 01.71 20.111.65

-so 1685 4788 4712 4635 4558 4482 4399 4213 4012 3802 3528 3199

2HP 26.61.59 25.7 1.62 25.4 1.66 25.0 1.69 25.1 1.71 25.2 1.74 25.3 1.79 25.6 1.84 25.7 1.88 23. 186 21.4 1.82

1735 4935 4860 4786 4711 4637 4562 4381 4193 3988 3746 3460 3104
28.1 1.73 27.1 1.77 26.7 1.81 26.3 1.84 26.4 1.86 26.611.88 27.0 1.94 27.3 2.00 27.3 2.03 25.2 2.04 22.8 2.02 21.3 1.95

1800 5125 5053 4982 4910 4838 4766 4598 4424 4228 4024 3766 3460
30.1 1.93 28.9 1.97 28.4 2.01 27.9 2.04 28.2 2.07 28.5 2.09 29.3 2.15 29.5 2.21 29.5 2.25 27.3 2.29 24.6 2.27 22.9 2.23

BSO 1865 5315 5246 5177 5108 5038 4969 4814 4646 4465 4274 4048 3798

16-30 R.8 32.2 2.14 30.712.18 30.1 2.22 29.5 2.26 29.9 2.29 30. 31.6 2.37 31.7 2.44 31.7 2.49 29.5 2.53 26.5 2.54 24.5 2.52

3HP 5491 5424 5356 5289 5222 5155 5011 4848 4681 4496 4305 4064
1925 . 2R 2.44 31.0 2.48 31.5 2.51 2.54 33.8 2.59 33.7 2.66 33.7 2.72 31.5 2.76 28.2 2.80 26.1 2.78

1990 5681 5616 5551 5486 5421 5356 5224 5066 4909 4734 4555 4345
36.3 2.60 34.1 2.64 33.3 2.68 32.5 2.73 33.3 2.77 34.0 2.79 36.2 2.85 35.9 2.91 35.9 2.96 33.7 3.03 30.0 3.07 27.7 35

Performance shown is for Model BSQ with outlet ducts.
BHP does not include drive losses.
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Model LE-21

EXTRUDED ALUMINUM, 4" DEEP, 450 FIXED
DRAINABLE TYPE BLADE

I2

b±T t

FLANGED FRAME VERTICAL

OPTIONAL MULLION
145 I

A = WIDTH
B =HEIGHT

X

EXTENDED SILL HORIZONTAL

SECTION VIEW OPTIONAL MULLION

OPTIONS

T '$ .COMMENTS

SPECIAL FINISH:
DATE : AWV PROD. :

MODEL LE-21 PROJECT
STANDARD SPECIFICATIONS

CUSTOMER /ORDER

FRAME: 4" DEEP CHANNEL .081" THICK 6063-T5 ARCH. / ENGR.
EXTRUDED ALUMINUM ALLOY.

BLADES: .081" THICK. 6063-T5 EXTRUDED ALUMINUM AGENT / ORDER :

ALLOY.

FINISH: MILL. famerican worming
SCREEN: 1/2" MESH ALUMINUM REMOVABLE SCREEN. and ventilating inC

LOCATED ON INTERIOR. I

MAXIMUM PANEL SIZE: 96" x 96". 1310 INDIAN WOOD CIRCLE MAUMEE, OHIO

MINIMUM PANEL SIZE: 12" x 12". LE-2 I STATIONARY LOUVER
DIMENSIONS: "A" (WIDTH) AND "B" (HEIGHT) ARE OPENING DRN. BY DWG. NO. REV.

SIZES. LOUVERS ARE MADE 1/4" UNDERSIZE. JTS
DAE4-1-86 L - 1-



I PRESSURE DROP

.4

.3

.2

06
.05

.04 -

.01 L- L- -

200 300 400 500 700 900
600 800 1000

VELOCITY THRU FREE AREA
(FPM)

STANDARD AIR - .075 LB. PER CU. FT.

Test Fig. 5.5

01m1ca

. uf .wM.
* *

AWV certfie 00s the model LE-21
bIoer ehown heidts icensed bear
the AMCA Se.. The retingsown e
beeed an tests ude mn aoecordce
with AMCA Standlard 500 end conply
"Mt the mreqirmente of the AMCA
Cerifed Ratings P su

The AMiCA Certfie Retinge Seal
apples b or perormance rainges and
Water penetrahon retings.

FREE AREA IN SQUARE FEET 44
WIDTH

12 24 36 48 60 72 34 6 108 120 132 144

12 0.23 0.59 0.95 1.32 1.68 2.00 2.37 2.73 3.10 3.46 3.78 4.14

24 0.54 1.42 2.30 3.19 4.07 4.84 5.72 6.60 7.48 8.36 9.13 10.01

36 0.91 2.39 3.87 5.35 6.83 8.13 9.60 11.08 12.56 14.04 15.34 16.82

48 1.24 3.24 5.24 7.24 9.24 10.99 12.99 14.99 16.99 18.99 20.74 22.74

60 1.62 4.24 6.86 9.48 12.10 14.39 17.01 19.63 22.25 24.87 27.16 29.78

72 2.00 5.24 8.48 11.72 14.96 17.80 21.04 24.28 27.51 30.75 33.59 36.83

8 34 2.32 6.08 9.83 13.59 17.34 20.63 24.38 28.14 31.89 35.65 38.94 42.69

96 2.69 7.05 11.40 15.75 20.11 23.92 28.27 32.63 36.98 41.34 45.15 49.50

108 3.01 7.89 12.76 17.64 22.51 26.78 31.66 36.53 41.41 46.28 50.55 55.42

120 3.40 8.89 14.39 19.88 25.38 30.18 35.68 41.17 46.67 52.16 56.97 62.47

132 3.78 9.90 16.01 22.12 28.24 33.59 39.70 45.82 51.93 58.05 63.40 69.51

144 4.10 10.73 17.36 23.99 30.62 36.42 43.05 49.68 56.31 62.94 68.74 75.37

WATER PENETRATION
62.02

ad.01
U- 0

t 2i6-cOL -hIL-00
C )2 700 800 900 1000 1100 1200 1300

D VELOCITY THRU FREE AREA
(FPM)

STANDARD AIR - .075 LB. PER CU. FT.
MAXIMUM RECOMMENDED

FREE AREA
VELOCITY 1000 EPM.

Openings that require multiple louver
panels in both width and height will
require internal structural supports. It is
recommended that large openings be
divided with structural members so that
the louvers will span either width or height
with a single panel. Unusually high wind
loading may require structural supports
on non-multiple wide and multiple high
assemblies. Structural supports and
mounting accessories not supplied
as standard.

AWV is proud to be among the first manufacturers licensed to bear both the AMCA Air Performance and

Water Penetration Certified Ratings Seals. Below is an explanation of how to use this information.

LE-21
To determine minimum free area required for the louver:

Step #1: Divide the required CFM flow by the maximum rec-
ommended,free area velocity.

Step #2: Select the most desirable louver size, from the free
rea table, that meets the minimum free area requirement.

Step #3: Compare specified performance to the certified water
penetration and pressure drop ratings.

Example: Given 12,000 CFM flow

Step #1:

min. free area = Design CFM
Max. Recommended Velocity

= 120= 12 FT 2

1,000
Step #2: from the free area table the approximate louver size
is 60" x 60" (12.10 Ft.).

Form No. CD-6 8/86
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I oIL BD-10 & 12 Backdraft Dampers Commercial - 1" wg, 1000 fpm

PRIMARY FUNCTION
The BD-10 vertically-mounted
backdraft damper with drop-in frame
is designed to prevent air flow
reversal in low pressure, low velocity
systems. Unit construction consists
of extruded aluminum frame and
aluminum blades. The BD-12 is
identical, but with the addition of an
expanded aluminum grille, and is
furnished with a flanged frame.

American Warming and Ventilating
has been engaged exclusively in the
design, development and manufac-
ture of air control equipment for over
75 years.

No damper or louver is too large or
too small for AWV's engineering and
fabrication facilities. Nuclear and
fossil-fired power plants, high
temperature industrial applications,
guillotines and slide-gates, and
variations of commercial dampers are
just a sampling of the equipment
furnished by AWV, through our
worldwide network of capable
representatives.

AWV's AMCA certified testing
laboratory, also dedicated to
research and development of new
products, is the largest and most
complete in the damper/louver in-
dustry, worldwide.

SUGGESTED SPECIFICATIONS
Furnish and install where shown,
AWV model BD-10 and/or BD-12
backdraft dampers. BD-10 frames
shall be .050" through 16 square feet
and .063" above, drop-in style. BD-
12 frames shall be .063". flanged. All
frames shall be 6063-T5 extruded
aluminum alloy. Blades through 30"
in length, shall be 26 gauge with
single stiffening brake; from 30"+
through 38" in length, blades shall
be 26 gauge with double stiffening
brakes; material shall be aluminum.
Axles shall be 3/16" diameter full
length galvanized steel rod, turning
in self lubricating heavy duty nylon
bearings. There shall be felt seals on
the blade edges and polyurethane
sponge on the sill stop. BD-12 shall
have integral 1/2" x .051" expanded
aluminum grille.

The products shown or described herein may
or may not be covered by one or more of the

patent numbers: 3191241. 326 ,
3277 .2667, u3660069. 361,10909,

362679. 3963070 3894461. 3637268
and 4046670. Other patent* pending.

PERFORMANCE
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100 2 3 4 556709C0 2000 3 100

face velocity in feet per minute

TYPICAL PERFORMANCE FOR BD-10 (BD-12)
DAMPERS PER AMCA 500, FIG. 5.4 TESTED SIZE 24" x 24"



Commercial - 1" wg, 1000 fpm

711

I

3D-10
FACE VIEW

A 11E

BD-12
FACE VIEW

iT1

.D-10
VERTICAL SECTION
(DROP-IN FRAME)

FLOW

BD-12
VERTICAL SECTION
(FLANGED FRAME)

-M rAWuM

AM
FLW

UD-10 MULLION

BD-12 MULLION

SPECIFICATIONS
Maalmunm Face VelocIty: 1000 fpm/5 m/s
MaxbmAn Differential Pressure: 1" wg/250 N/M2 A WIDE
Maximum Temperature: 200*F/95*C
Dilnsions: e! 3d -36- 60' 9d

Maximum panel sizes - See sizing chart.
Minimum panel size - 6"w x 6"h
"A' & "B" dimensions are opening sizes. Dampers will be fabricated 1/8" undersize.

Fraus:
BD-10 - .050 6063-T5 extruded aluminum alloy thru 16 square feet. drop-in style. 4

S 063" 8063-T5 extruded aluminum alloy above 16 square feet, drop-in style. 'S
O-12 - .063r 8004-5 extruded aluminum alloy, flanged.

Panel widths:
U to 30"w - 26 gauge aluminum with a single stiffening brake.

+ to 36"w - 26 gauge aluminum with double stiffening brakes.
Axle: 3116 diameter galvanized steel
Sesings: Self-lubricating heavy duty nylon
Seals: Polyurethane sponge on the sill and felt between adjacent blades.
Finish: Mill MAXIMUM FACTORY
GrOe: BD-12: 1/2" x .051" expanded aluminum ASSEMBLED SIZE

NOTES
1. Drawings are subject to change without notice. Specific information for anycomponent part or construct ion detail will be furnished upon request.
2. Any variations from the standard specifications must be indicated on the A Anmican Warning and Vendlaflng, Inc.purchase order and on the damper schedule (if used). 131 A India Wooln d VcentltnI3. Contact your AWV representative for dampers exceeding 90"w x 96"h. 1310 IndIan Wood CIrcle

MauWe, OhIo 43537
Telex No. 286442 TeL. (419) 393-1011

eCopyrlght 197. American Warning wd Ventilating. Inc.Form No. L-32 (1/25/66) I@

-----------------------------------------------

II

BD-10 & 12 Backdraft Dampers
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Dampers

D6409 D64 Low Leakage Dampers I-"
Control volume of circulating air in heating, cooling, economizer, or
ventilating systems; modulating or 2-position motor operates dampers.

D640 dampers have parallel acting blades-all blades rotate in the same
direction. D641 dampers have opposed acting blades-adjacent blades rotate in
opposite directions. Order damper closest to size of duct and maximum desired
cfm [m 3/hr] capacity to provide good flow control. If an application calls for a
0640 14,k A tVVs Mrn f2M m31hal juho a dam rrate at A 0 rfm [Annf

1*

I
0641

ya p W I , I , , s p , ,
m3/hr] that most closely corresponds to duct dimensions.

SPECIFICATIONS-Custom-built
dampers:

D640 and D641

Minimum Dienasions

11110 __A I included Op s
Number in. mm in. mm Accessouies Avalable

D640 8 203 8 203 Drive oilite
0641 12 305 14 356 axles, beangs.

vertical vertical
drive blades,

linkage neoprene
blade

D640 parallel
horizontal blades.

.A

s''

N B

Both D640 and D641 are available in 2 in. [51 mm]
increments from the minimum up to 48 in. [1219
mm]. Larger duct dimensions require using multiple
dampers, which are field connected vertically and
horizontally. Specify internal motor mounting if need-
ed. Other specifications are the same as D640
Standard models. TO ORDER CUSTOM BUILT D640
AND D641 DAMPERS, CONTACT YOUR HONEY-
WELL REPRESENTATIVE.

SPECIFICATIONS-D640 Standard models. Also
see Order Table, page 189.
Blades: 6 or 8 in. [152 or 203 mm], or combination of

both, 16 gauge. Drive blades 36 in. [914 mm] or
longer are reinforced. Blades mounted hori-
zontally.

Frame Construction: 13-gauge roll formed galva-
nized steel channel-horizontal, 5/8 x 3 x 3/32
in. [16 x 76 x 2 mm]; vertical, 13/16 x 4-1/2 x
3/32 in. [21 x 114 x 2 mm]. Spring-loaded stain-
less steel side seals.

Bearings: Nylon.
Motor Mounting: 4 in. [102 mm] long, 1/2 in. [13 mm]

diameter extendable axles for use with externally
mounted motor. Right-hand drive ear for inter-
nally mounted motor is factory installed.

Max. Pressure Differential: 3 in. wc [0.75 kPa].
Max. Approach Velocity: 1500 fpm [7.6 m/s].
Ambient Temperature Range: -40 F to +200 F [-40 C

to +93 C].
Leakage: 1% leakage in normal economizer ap-

plications.
0605 Linkages: See page 190 for specifications.
ACCESSORIES: See page 191.

continued next page
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Dampers
O64, 064 condhwed
Available only through Authorized Honeywell Distributors.

I T R AAfp adm b 0,

-~amt cbnglmspmM6. ChpS mialnymlgg.@b b
Too Skim- dm at 1000 Wu Be &,03|n kL We /hr me 1UM s/at a7. Psonr Nuambr b. mm Ih. mm sn ma Pres. Dm.s p,..& gga

*D64_A__ 12 305 12 305 1.0 0.09 1,000 1700
D64_A9017 12 306 18 457 1.5 0.14 ,= 2550
D640A9025 12 305 24 610 2.0 0.19 2,000 3.400
D64OA9033 12 305 30 762 2.5 10.23 2,50 4,250
D640A9041 12 305 36 914 3.0 0.28 3000 5.100

*D64_A___ 12 305 42 1067 3.5 0.33 3,500 5,950
D640A9066 12 305 48 1219 4.0 0.37 4,000 6.00

*D64OA9074 18 457 12 305 1.5 0.14 1,500 2,550
*D84OA92 is 457 18 457 2.3 021 ,3825
*D64 A99 18 457 24 610 3.0 0.28 3,000 5.100
0640A9108 18 457 30 762 3.8 0.35 3,750 6375
D64OA9116 18 457 36 914 4.5 0.42 4,500 7650
D540A124 18 457 42 1067 5.3 0.49 5,250 6925
0640A9132 18 457 48 1219 6.0 0.56 6,000 10,200

*D640A9140 24 610 12 305 2.0 0.19 2,000 3400
*D640A9157 24 610 18 457 .0 0.2s 3,000 5,100

-*D640A9185 24 610 24 610 4.0 0.37 4,000 6,800
-*D&4A9173 24 610 30 762 5.0 0.46 5.000 4,500
*D64A9A181 24 610 36 914 6.0 0.56 6,000 10,200
D640A9199 24 610 42 1067 7.0 0.65 7,000 11.900
D64OA9207 24 610 48 1219 8.0 0.74 8.000 13.600

*D640A9215 30 762 12 305 2.5 023 2.500 4,250
*D64OA9223 30 762 18 457 3.8 0.35 3,750 6,375
*D64OA9231 30 762 24 610 5.0 0.46 - 5,000 8,500
*D640A9249 30 762 30 762 6.3 0.59 6.225 10,583

D640A9256 30 762 36 914 7.5 0.70 7,500 12,750
D640A9264 30 762 42 1057 8.8 0.82 8.750 14,875

*D640A9280 36 914 12 305 3.0 0.28 3,000 5,100
*D640A9298 36 914 18 457 4.5 0.42 4,500 7,650
*D64.ACM.3 36 914 24 610 6.0 0.56 6.000 10,200
*D64DA91 36 914 30 762 7.5 0.70 7,500 12.750

*D4A32 36 914 36 914 9.0 0.84 9.000 15.300
D64OA9355 42 1067 12 305 3.5 0.33 3.500 5,950
D640A9363 42 1067 18 457 5.3 0.50 5250 8,925
D640A9371 42 1067 24 610 7.0 0.65 7,000 11.900
D640A9389 42 1067 30 762 8.8 0.82 8,750 14,875
D640A9421 48 1219 12 305 4.0 0.37 4,000 6,800

*D84OA9439 48 1219 18 457 6.0 0.56 6,000 10,200
*DQ4GA9447 48 1219 24 610 6.0 0.74 S,000 13.600
*D64OA9470 48 1219 48 1219 16.0 1.49 16,000 27200
*D64OA24M 14 356 14 356 1.4 0.13 1,30 2,312
*DB40AS496 16 406 16 406 1.8 0.17 1,780 3,026
*D64OA950M 20 506 20 508 2.8 0.26 2780 4.726

'o find capacity im system with 1pm [m/hr different fom 1000 fpm [18,300 m/hr, use this conversion orrmula
cinf D C ~ i m3/ hr = m3/hr from chart x m/hr.

S 1000 ,pm 18,300 rn/hrbmdrawing an popIg ,Ie Ov 18JW h

189
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Bulletin No. A-1 305-6B

SELECTION GUIDE

30/30 FILTERS
FARR 30130 EXTENDED AREA FILTERS have
established a new air filtration standard in a wide
variety of commercial, industrial and residential
applications. High efficiency ratings, extended
service life and ease of handling have made them
the accepted choice where both performance and
economy are required.

NEW OR EXISTING SYSTEMS can be upgraded by
incorporating he Farr 30/30. Its greater dust holding
capacity not only extends replacement intervals, but
considerably lengthens the service life of any other
secondary filters in the system.

Farr 30/30 filters may be installed in built-up banks,
Farr Glide/Pack side access housings and OEM air
handling units. A wide range of conversion fasteners
and clips are available to adapt the Farr 30/30 to
almost any existing built-up filter bank.
FILTER MEDIA shall be of the non-woven cotton
fabric type. The filter media shall have an average
efficiency of 25-30% on ASHRAE Test Standard
52-76. It shall have an average arrestance of 90-92%
in accordance with that test standard.

The Farr 30/30 is categorized as a 30% efficiency
filter. Average efficiencies may vary 5 points. These
variances are typical of filters in the medium

efficiency category when tested in accordance with
the ASHRAE 52-76 standard.

MEDIA SUPPORT GRID shall be a welded wire grid
with an effective open area of not less than 96%.

The welded wire grid shall be bonded to the filter
media to eliminate the possibility of media oscillation
and media pull away.

The media support grid shall be formed in such a
manner that it affects a radial pleat design, allowing
total use of filter media.
ENCLOSING FRAME shall be constructed of a rigid,
heavy-duty, high wet-strength beverage board, with
diagonal support members bonded to the air entering
and air exit side of each pleat, to ensure pleat
stability. The inside periphery of the enclosing frame
shall be bonded to the filter pack, thus, eliminating
the possibility of air bypass.
HOLDING FRAMES shall be Farr Type 8, factory
fabricated of 16 gauge galvanized steel and shall be
equipped with gaskets and four spring-type positive
sealing fasteners. Fasteners shall be capable of being
attached or removed without the use of tools.

EPPECTIVE PARTICLE SIZE EPPICIENCY
99.99 - - .
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PARTICLE SIZE, MICRONS
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A COMPLETE LIST OF AVAILABLE SIZES IS SHOWN ON REVERSE SIDE.



gCum. - cnCmB Minaa|E aT CMw'yf mumA

i-i, mu min mnm mmn mume lm mm.t* 1wra. lgM
12 x 24 11.38 23.36 3.8 am 1200 .12 .35 .90 13.8

4 73m . .a -- - .Iz
16 x 20 15.38 19.3 3N 865 1325 .12 .35 .0 15.6
- ~ ~ __ 3- ___L _ . AAW 1 7 W4 I 1 II M .3 .0 . 1.45
16 x 25 15.38 24.36 3.8 835 1670 .12 .35 .90 19.6

- - . W.4 -140 ' M . .0 .& -1i
18 x 24 17.36 23.38 3.88 W 1800 .12 .35 .90 20.6 7.0 It'

E 4 9X7 4f- f ' 4 O.4 15m . .0 .V2 .1 11 plats par
20 x 20 19.38 19.38 3.88 635 1670 .12 .35 .90 18.6 linar Ot

-in W W .4 140 34 .0 .0 2 1.73
20 x 24 19.36 23.38 3.88 1000 2000 .12 .35 .90 22.5 .65 m'
W # W '- U -. 4 1700 3W . .0 .2 2.4o 36 pleats por
20 x 25 19.38 24.36 3.88 1050 2100 .12 .35 .90 23.5 linear motor.

S- 619 3.4 175 75 .03 .0 .H .18

24 x 24 23.38 23.36 3.88 1200 2400 .12 .35 .90 27.5
fl-111" 711___- - ______1" 4 8 - -"

29 x 25 28.36 24.36 3.88 1540 3075 .12 .35 .90 35.2

10 x 20* 9.50 19.50 1.86 350 695 .06 .26 .90 5.9
x - .i, = .im .a

12 x20 11.86 19.50 1.88 420 835 .08 .28 .90 7.5
- 7 .1 715 1,0 7

12 x 24 11.38 23.38 1.88 500 lo6 . .21 .90 6.52E' I W7 r-I -W
14x20* 13.50 19.50 1.88 485 970 .06 .26 .0 8.4

- 47.6 M - -W
14 x 25* 13.50 24.50 1.88 610 1215 .06 .28 .90 10.6

W 4.6 lo no .0 7-A
15 x 20* 14.50 19.50 1.88 520 1040 .06 .28 .90 9.0
Wf3F- - 47.8 M -17 f _ .W -. I'' a7 4.6 1116 x 20 15.50 19.50 1.88 550 1100 .0 .21 .90 10.1 15 platsp r

4W X~ ~r "tW' -4 I= 7.6 W 3I83 .W ____ -1 T3216 x 25 15.50 24.50 1.88 695 1390 .06 .28 .90 12.7
74W = W - 47.6 11W 2W .2 .V _Z -. IV

18 x 20 17.50 19.50 1.88 625 1250 .08 .28 .90 10.9 .43 m
47 i ---W ~ 47.6 1M 21M .1 .V Z 1 1 49 pleats per

18 x 24 17.50 23.50 1.88 750 1500 .08 .26 .90 13.3 lnea mew.
? x 6W7 ~#U_ --W 47.6 1274 2W .02 .07 it~ 1.4
18 x 25 17.50 24.50 1.88 780 1560 .08 .28 .90 13.7

47x SS 44 A 47.6 1325 X50, .3 .07 .2 1.27
20 x 20 19.50 19.50 1.88 695 1390 .06 .2B .90 12.1

S X= 4.6 110 2= .92 .a 1.12
20 x 24* 19.50 23.50 1.88 835 1670 .08 .26 .90 14.6

-i - A r 47.6 140 240 . .w .a TL
20 x 25 19.50 24.50 1.88 870 1740 .08 .26 .10 15.3

__ __47.6 140 205 3 .7 .2 1.42
24 x 24 23.36 23.36 1.86 1000 2000 .08 .28 .90 17.6

#1W 9 , 47.6 170 340 . .07 .2 1.64
14 x 20 13.50 19.50 .88 485 970 .14 .45 .90 4.2

______ _ _ 465 22.4 825 1650 .03 .11 .2 .39
14 x 25 13.50 24.50 .88 605 1210 .14 .45 .90 5.2

356 x IW 30 -I 22.4 1030 2055 .02 .11 .22 .48
15 x 20 14.50 19.50 .88 520 1040 .14 .45 .90 4.6

= x50 3_ 465 22.4 885 1765 .0 .11 .22 .43 2.31I'
16 x 20 15.50 19.50 .88 555 1110 .14 .45 .90 4.8 16 pleats per140Z9Ax 34 US 22.4 945 1885 .03 .11 .22 .45 inear toot
16x25 15.50 24.50 .88 695 1390 .14 .45 90 6.1

Alf 92.4 1 MW .03 -11 .22 .57
20 x 20 191. 5 9.50 .88 695 1390 .14 .45 .90 6.0 .21 m'

S.4 1.' 2M .03 .11 .a .9 52pleatsper
20 x25 19.50 24.50 .08 870 1740 .14 .45 .90 7.6 lna mew.

--E - .4 1W 2ms .0 .71 .3 .___
24x24 23.501 23.50 .8 1000 2000 .14 .45 .90 8.9

_ _ _ _ _. * _z~W 32*4 17M "I 3 .03 .11 .3 .0
* These are custom sizes, fabricated to order. Framework is not constructed of diecut stock Performance is sWmfar to other standard sizes.
* Recommended final resistance. System dasign may ditate a lower change-out point.

FARR COMPANY Sales Offices and Plants
P.O. BOX 92187. LOS ANGELES, CA 90009
Telephone: (213) 772-5221 Fax: (213) 643-906
500 S. MAIN ST., CRYSTAL LAKE, IL 60014
Telephone: (815) 4594600 Fax: (81 5(459-5390
Joniesboro, AR 0 Lake Havasu, AZ 0 Corcoran, CA
El Segundo, CA 0 Rialto, CA 0 Albany, GA
Crystal Lake, IL 0 Ckinover. NC 0 Hazleton, PA
Copperas Cove, TX 0 Longview, WA 0 Antwerp, Belgium
Montreal, Canada 0 Birmingham, England 0 Singapore

Farr Cwnpay hasa potcy of uninterrnuted rearhch ve. mt and product irovement and reservesthe rogt tod Wdesin and specftcadnarhu; neUwic kMn aQuvLW&*M have boo rounded to, convenuence.

Sol-A

UTHO INU.SA 5109 0 1980Farr Company 4542-370 -IOM - L
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Six Choices Meet Many Design Options

-> AIP GLIDEIPACK - Single-stage, holds 2', 4 ', or 6' deep 3P GUIDEIPACK - Incorporates an integral static tap, two
filters from 25%-95%, ASHRAE Standard 52-76. Lowest stages for 2' deep prefiters and a wide choice of fnal filters
industry leakage rate. In-line depth is just 12'. Lowest industry leakage rate. In-line depth is just 21'

3CF GLIDEIPACK - Two-stage housing accommodates
a 4' preflter and 90 lbs. of carbon for each 2,00 CFM.
Airflow may be in either direction. 33.75' deep.

MAGNAIPACK - 14-gauge housing for HEPA filters, with
or without pref lter section Includes DOP port See Magna-
Series Bulletin No. B-1304-6. 27' deep.

E L , *
DIFUSE RIPACK - Perforated plate has 51% open area, MO RSTUREIPACK - Single-stage system for oil andSa pressure drop of only 01 ' wg at 500 fpm. For use on water mist removal. Built-in drain mechanism for liquid run-positive side of fan. in-line depth Is just 12-. out. In-line depth Is just 12'.

3
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GLIDE/PACK LAYOUT GUIDE

APPLICATION ARRANGEMENTS TOTAL
DEPTH*

(loew 0) 1

5;/A

* DEPTH OF HOUSING

I'0

G]FIl 1 rii 1

Comm

*sgnc LFE lsu t/ k and M ture/c k @ 50 tm, final filters a 400 fpm.ForsorcecatureeFar Mode T33 ulleti No. 8_-1000-14.

HOUSING DIMENSIONS AND AIRFLOW CAPACITIES*
(Airflow rated at 500 fpm...filters may be operated at up to 625 fpm)

NUMBER
OF

FILTERS HEIGHT
HIGH

2'Y"1,00

2 4 3th" 2,00

21h

3 6'3'" -%

3 4

4 8'4" -

NUMBER OF FILTERS WIDE

I 1 1%1 2 12%1 3 [3% 4 1 4% 5 5% 6 1

0 2,000 13,00 ,0 5,0001 6,0001 7,00 ,000 19, 000 10, 000 111, 000 112, 000

0 4,000; 6,000 8,000 10,000. 12,000 14,000 16,O00 8,000 20,000 22,000 2,0

6,000 ,0.0 12,000 15,000 18,000 21,000 24,000 127,000 130,000 133,000 136,000

8,000 12,000 16,000 20,000 24,000 28,000 32,000 36,000 40,000 44,000 48,000

WIDTH -4' x . . l '

3CF Gide/Pack not ana-las in .at-widths.
Magna/Pack dimnensions and capacites can be tound in Magna-Series Bulletin No. 8- 13046.

4
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RAT ITMLEIMCIECTI AR lESTANCE
RUBE FILTE RATES momIL

ETN (Nmkii - 24" 24") AINFLOW EISTANCE ALNEA(CFM)$ fIs. w.g.) ) Am e m AE

jig-
I II

0 2" 30/30 2,000 .28 17.6 I 25-30 23

t Filters may be operated up to 625 tpm except Moisture Separators. Refer to Farr performance graphs available thruugh your local Farr representative.Clean efficiency shown.. .etficiency increases with dirt load. Efficiency versus Micron Size graphs avaliable upon requst.

INSTALLED WEIGHTS - LBS. METRIC CONVERSIONS
IL WE KJ/E$ CK mUllN.

I PACK PMCK

45 60 65 120 315
15 75;

1 3 95 125 135 230 750

5 140 185 215 325 1,170

1 70 90 105 180 545

3 140 170 240 330 1,310
4 11 305 310 405

5 210 250 380 480 2,075
6 240 285 440 545 2,430
1 100 155 155 235 765

-2 145 190 250 325 1,305
3 195 245 350 430 1,870

2 550 6205 290 350 550 620 2,970

1 130 140 200 300 990

4 3 245 265 460 540 2,435

5 365 395 730 775 3,880

Lbs. to kgs.

I CFM to ma/h

PILTER REFERENCE

121-

Si

CONVERSION I FORMULA I

Lbs. X .455

I CFM X 1.6992 I
Transition plates, on one or both sides, are available to allow
direct connection to most major manufacturer's air handling
eauinment.

Add 2% for w&V*so a housipg.Ad 9% b', dorsI*,dO. fI
Add 12% for knukd doors. 19 and bo1om pAlIS.

* 3CF not available in halt-widths.
NOTE: Weights shown include filters.

5
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DOUBLE DEFLECTION - SUPPLY

880 H or V
I 880H - Horizontal front with vertical rear deflection vanes.
* 880V - Vertical front with horizontal rear deflection vanes.
* Sturdy deflection vanes, spaced on " centers are adjustable front

and rear or standard..
* 885 H or V - " Spacing available upon request.
I Optional Opposed Blade Damper (OBD) operator is easily adjusted

through face with screwdriver or allen wrench.
I Narrow depth of OBD design allows Grille-OBD combination to be

used in stackheads of minimum depth.
" Construction - Steel.
" A phosphate coating followed by a 49 White Finish is standard.
I Large sizes manufactured in multiple sections.
" A sponge rubber gasket prevents streaking.
* Optional - Model 8PF Plaster Frame.

(Use on standard frame #125 only)
" Specify horizontal dimension followed by vertical dimension.

STANDARD
FRAME

- -I

FRAAE STYLE
125

880-H

WETICS.
OUT SEE

880-H-OBD

VIEWTCAL

PLUS I-3M

IM

=

n

-1-- .1
- - 1RZOTAL UCT SIZE MLUS 1-34 --.

T
34

EILCT SIZE MINUS 1/4

L-

880-V

:-34

880-V-OBD

|(mmma
IMEIIMonCM K

i --

5yrs1

|| 
7



PREFERRED SIZES V

SIZE

DEFLECTION
VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

4 4 I
VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.

1600 ITHROW
_ DROP

VELOCITY
1 0 TOTAL PRESS.THROW

DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

VELOCITY
TOTAL PRESS.
THROW
DROP

NOTE: PREFERRED SIZES SHOWN IN BOLD PRINT.

24 x 12 24 A 2A-

CFM

600

660

700

750

B00

900

1000

1100

1200

1300

1400

1500

0 22 4- 0 22 4

320 325 355
.007 .0cm .010

19 16 11
15 14 10

1900

1900

2000

2400

2800

3M)0

An

44
175

I0 130, 14S
is*. 31w- m

J#7'5,
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Figure 44 Minimum Air Velocity -
Open Coll Elements
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KWKW/Ft2 = Face Area
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Figure 45 Minimum Air Velocity -
Finned Tubular Elements

2 4 5 1 10 12 14 15 Is 20
NEATER FACE AREA lKW/FT21

*Maximum allowed watt density.

Example: 25 KW UL Heater, Inlet 75'F
12" H x 24" W, Open Coil Elements

Face Area = (12-2%) (24-$A) = 1.53 Ft 2

144

KW/Ft 2 
= 1253 = 16.3

Using Figure 44, 16.3 KW/Ft2 = 700 fpm

Figure 46 Pressure Drop-Through Heater (inches water)
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The f'AX ; valuator AIRFLOW MEASURING STATION
a combination of airflow straightener-equvlcizr
and self-averaging Pitot traverse array
Application: Measuring ducted airflow rates under conditions of severe turbulence

Aluminum honeycomb of
3/8' parallel cell orientation
in 3' depth for equalizing
velocity profile and
eliminating turbulent and
rotational flow from air
stream prior to
measurement

Final total pressure
averaging manifold

Final static pressure
averaging manifold

Copper total pressure
sensing manifold with
sensor openings directed
into the straightened airflow
and positioned so that each
sensing point represents an
equal measuring area

Copper static pressure
sensing and averaging
manifold with sensors
positioned so that each
sensing point represents an
equal measuring area.

/

Total and static pressure
external ports with fittings
for connecting CFM meter
or control center

\Label listing station size,
area, and design CFM

14 ga galvanized steel
casing with 1 /2 " connecting
flanges and all-welded
corners and seams for rigid
construction

Fechheimer offset static
pressure sensors on averaging
manifold, to assure accurate
measurement of the static
pressure of the air stream.

NOTE: Commercial HVAC construction is indicated above. See special construction for industrial HVAC and process control applications.

3
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4 /g'
Special construction F N-(f and I 1.A.1.11. station
for industrial HVAC and process control applications

The FAN-E and D.A.M.D. airflow measuring stations can be fabricated with special materials and
coatings to meet nearly any airflow operating condition of temperature, contamination. or corrosion.
Listed below are the special materials and coatings available.

AIR STRAIGHTENER
Standard construction:

a. 3/4" cell, .003", type 3003 alum.. expanded
Special construction:

b. 3/4" cell, .0045", type 5052M alum..
expanded

c. 3/4" cell, .003", type 316 SST, expanded
d. 3/4" cell, .003", type 316 SST welded
e. 1" cell, .008", type 304 or 316 SST, welded

AIR EQUALIZER
Standard construction:

a. 3/8" cell, .003", type 3003 alum., expanded
Special construction:

b. 3/8" cell, .0045", type 5052M alum.,
expanded

c. 3/8" cell, .003", type 316 SST expanded
d. 3/8" cell, .003", type 316 SST welded
e. 1/2" cell, .008", type 304 or 316 SST, welded

VELOCITY SENSING (PITOT) ARRAY
Standard construction:

a. Copper tubing, soldered; brass fittings
Special construction:

b. Type 304 or 316 SST tubing, soldered; SST
fittings

c. Type 304 or 316 SST tubing, welded; SST
fittings

d. PVC tubing, glued; PVC fittings

CASING
Standard construction:

a. 14 ga. galv. steel, welded
Special construction:

b. 12, 10, 5, etc.. ga. galv. steel, welded
c. 16, 14, 12. 10. etc., ga. type 304 or 316 SST

welded
d. 14, 12, 10, etc.. ga. black steel, welded
e. 14, 12, 10, etc.. ga. type 3003 alum., welded
f. PVC sheet or pipe, welded
g. Pipe sections, black and SST

COATINGS
Standard construction:

a. Cold galv. paint over casing welds
Special finishes:

b. PVC .003", 2 coats, sprayed
c. PVC, .005", 3 coats, sprayed
d. Epoxy, .003", 2 coats, sprayed
e. Epoxy, .005", 3 coats, sprayed
f. Hot dipped galv. (after casing fabrication)

FLANGES
Standard construction:

a. 90 1" & 1/2", 14 ga. galv. steel
b. Beaded edge with 1" casing extension

Special construction:
c. 2", 21/2", 3", or other sizes
d. 1/8", 3/16", 1/4" thickness
e. Black steel, aluminum, stainless steel
f. Pipe flanges
g. Bolt hole patterns

PERFORMANCE SPECIFICATION GUIDE
AIRFLOW MEASURING STATIONS

Provide where indicated, airflow measuring stations capable of
continuously monitoring the fan or duct capacities (air volumes)
they serve.

Each airflow measuring station shall contain multiple total and
static pressure sensors positioned at the center of equal area of
the station cross-section and interconnected by their respective
averaging manifolds. For stations of 4 square feet or less, one
total and one static pressure sensor shall be present for every
16 square inches of station area respectively. For stations of
larger area, one total and one static pressure sensor shall be
present for every 36 square inches of station area respectively.

The airflow measuring station shall be fabricated of a minimum
of 14 ga. galvanized steel, welded casing in 8" depth with 900
connecting flanges in a configuration and size equal to that of the
duct it is to be mounted into. Each station shall be complete with

an open parallel cell air straightener or air equalizer honeycomb
mechanically fastened to the casing, total and static pressure
sensors located on an equal area basis and connected to
symmetrical averaging manifolds, internal piping, and external
pressure transmitter ports. An identification label shall be placed
on each station casing listing model number, size, area, and
specified airflow capacity.

The maximum allowable pressure loss through the station shall
not exceed .015" wc at 1000 fpm, or .085" wc at 2000 fpm. Each
station shall be capable of measuring the airflow rate within an
accuracy of 2 percent as determined by U.S.G.S.A. certification
tests. The stations shall have a self-generated sound rating of less
than NC 40, and the sound level within the duct shall not be
amplified, nor shall additional sound be generated.

The airflow measuring stations shall be the FAN-Evaluator or
Duct Air Monitor Device as manufactured by Air Monitor
Corporation, Santa Rosa, California.

Because of ongoing product improvement. Ar Montor reserves the right to change specifications without notice

A ir l onitor P.O.Box 6358 Santa Rosa, CA 95406
(707) 544-2706 TWX 510-744-2073Corporation JIAIRMONITR SARO

125-030 (3-87)



P [-E -trni /; DEDICATED ELE CTB [
CONSTANT VOLUME CONTROL OF FAN OR DUCT CAPACITY RESET BY
SPACE PRESSURIZATION LEVEL

CONTROL FUNCTIONS

N Fan or Duct Air Volume Control
The airflow rate of the supply (return, exhaust] fan or

duct is sensed by a FAN-Evaluator or Duct Air Monitor
Device airflow measuring station mounted in the supply
[return, exhaust] duct or fan inlet [discharge] duct.

The station signals of total and static pressure are sent
to the SPACE-tron/1 electronic control center. There the
CARD-trol velocity pressure transmitter with the CARD-trol
square root extractor and scaling multiplier extracts the
square root of the resulting differential velocity pressure
signal and amplifies it into a 4-20 mADC electronic signal
linear, proportional, and scaled to air volume.

The signal is sent to the CARD-trol electronic air
volume controller where it is compared with the air volume
setpoint signal from the CARD-trol computation module.
The controller issues an electronic control signal to the
CARD-trol electronic-pneumatic (l/P) transducer (or to an
electronic volume damper operator) to position the fan
vortex damper (adjustable pitch blades] or duct volume
damper to maintain the airflow rate at a constant volume.

M Reset by Space Pressurization Level
The S.A.P shielded static air probes sense the

pressure levels in the space and at the reference location.
These probe signals are sent to the SPACE-tron/1
electronic control center. There the CARD-trol electronic
differential (static) pressure transmitter amplifies the
resulting differential static pressure signal into a
4-20 mADC electronic signal linear, proportional, and
scaled to space static (differential) pressure.

The signal is sent to the CARD-trol electronic
pressurization controller where it is compared with the
space static pressure setpoint signal. The controller
issues an electronic control signal to the CARD-trol
computation module where the air volume setpoint signal
to the CARD-trol air volume controller is increased or
decreased as required to maintain the space
pressurization level.

0 Digital Display of Air Volume and Space
Pressurization Levels

The air volume of the supply [return, exhaust] fan or
duct in CFM and the space pressurization level in Inches
of water column with appropriate positive or negative
symbol are continuously indicated on digital LED displays
on the face of the SPACE-tron/1 electronic control center.

Digital air
volume display

V

Digital space
pressurization

'.~ level display

Hinged-front,
locked enclosure

Motorized

damperS.A.P.

Shielded
FAN-E .SAP. static air

prob
Shielded

Supplystat air
fan

SPACE Exhaust
POSITIVE tan

PRESSURIZATION

Supply
air Shielded Motorized

S.A.P. static volurne
air damper

Shielded probe
static air
probe

SPACE Air DAM.D.
NEGATIVE filter DAMD

PRESSURIZATION

Signal tubing
- - -- Wiring or control tubing

24
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PRESSURIZATION CONTROL CENTER
SPACE REQUIREMENTS for SPKCE-trna/A

F E CONNECTION CODE
O 8 A. Static pressure-reference location

B D 8 A Static pressure-space20' C. Static pressure-airflow measuring station
" D. Total pressure-airflow measuring station

E. Power supplyj Cl TOPance F Electronic output control signal

20
FRONT

POWER REQUIREMENTS for SPERCE-trxin/
The SPACE-tron/1 electronic control center is available for rated at 12.5 watts. When electronic damper operators are powered byoperation on a 24 VAC or 20 to 40 VDC power supply. Also available the center, an additional 5 watts per operator should be added to theare centers for operation on 110 VAC 230 VACs etc The power above power requirements. Power consumption may vary with optionsconsumption of the SPACE-tron/i control center is minimal, being selected.

CONTROL SCHEMATIC for SPREE-traE/l

Supply (or exhaust) air
FX/FE

Space Reference

Electronic

ivolume
L _T. H damer

ES2/

ES2/ ES2-_ -

4-20 mADC E. 4-20 mADC
signal for I signal for
remote 4 E- 2 Es remote LED
computer ++-i 3 computer 0-+-indication I indication CFM
(optional) (optional)

P/ 
' E IES3

Comouter +initiated -s..0. .1.
setpoint
signal Spc
(optional) pressure

NEGATIVE PRESSURIZATION SHOWN

GUIDE SPECIFICATION for SPMlE-trcn/l
See Specification Writers' Guide for Electronic Airflow Control (and Pressurization) Systems published byAir Monitor Corporation.

25
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UNIFORM PLUMBING CODE

CHART A-4
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FLOW DATA

One of the most important considerations when installing water bearing emergency equipment is assuring an
adequate supply of water is available to the unit. You should never install piping smaller than the inlet size
of this unit. At least 20 psi flowing pressure should be available to the unit. The ideal flowing pressure for
shower or eye wash is between 40 and 60 psi. The following chart shows some representative flow data for
various Western emergency units.

MODEL 823V Flow pressure (PSI) 10 20 30 40 50
Flow rate (GPM) 66 93 106 131 147

MODEL 863H Flow pressure (PSI) 10 20 30 40 50
Flow rate(GPM) 66 93 106 131 147

MODEL 9301 Flow pressure (PSI) 10 20 30 40 50
(Shower only) Flow rate (GPM) 47 65 74 92 104
MODEL 9201 Flow pressure (PSI) 10 20 30 40 50
(Shower only) Flow rate (GPM) 47 65 74 92 104

170 series eye wash - 1.5 gpm
900 series eye/face wash - 6 gpm
700 series eye/face wash - 3 gpm

400 series eye wash
200 series eye/face wash

SOLD BY

WESTERN DRINKING FOUNTAINS
EMERGENCY EQUIPMENT DIVISION

"A MEMBER OF THE SUNROC GROUP"

2085 BURROUGHS AVE. e SAN LEANDRO, CALIFORNIA 94577 * TELEPHONE: (415) 351-7170

CATALOG A-9400

- - -.- . -- I . 1 - -

- 1.5 gpm
- 6 gpm



GUARDIAN e
EQUIPMENT
PERFORMANCE DATA

One concern is preeminent in selecting eye wash and shower equipment: In an emergency, how effective
will the unit be in rinsing the user's eyes, face or body? Performance is dictated by two factors: first, how much
water does the unit deliver and second, how wide an area will be covered by the water flow? In order to com-
pare Guardian units to those of other manufacturers, set forth below is information regarding the volume and
pattern of flow delivered by Guardian emergency eye and eye/face wash units.

1. Volume of Flow
When harmful acids or chemicals come in contact with a person's eyes, face or body, common sense

demands that the contaminant be rinsed away as quickly and as completely as possible. While the flow of water
should be gentle enough not to injure the user, as much water as possible should be delivered to the affected
area. The more water delivered, the more effective will be the rinsing action. Consequently, Guardian emer-
gency units are engineered to deliver a high volume of water, as shown below:

20 PSI 30 PSI 40 PSI 50 PSI 60 PSI
Four-Head Eye/Face Wash

with Self-Regulating Volume Controls 5.8 6.8 8.0 8.5 8.9
with Adjustable Volume Controls 6.0 6.9 8.3 8.7 9.4

Two-Head Eye/Face Wash
with Self-Regulating Volume Controls 5.4 6.0 6.6 7.3 8.3
with Adjustable Volume Controls 6.0 6.3 6.9 7.7 8.6

Two-Head Eye Wash
with Self-Regulating Volume Controls 3.3 3.9 4.4 4.8 5.1
with Adjustable Volume Controls 3.3 4.4 4.7 5.0 5.3

Note: Water pressures listed above refer to flow rather than static pressure. Flow rates for units with adjustable volume controls will vary
depending upon the particular setting of the controls.

2. Pattern of Flow
The pattern in which water is delivered to the user's eyes and face is critical in two respects. First, the water

flow must be gentle enough not to be injurious to the user. A forceful stream of water may drive foreign matter
into the user's eyes rather than remove it. Use of the eye wash will then aggravate, rather than relieve, the user's
condition. Second, the water flow should be dispersed over a wide area of coverage. Wide coverage will speed
the rinsing action and make the water flow more accessible to the user. For these reasdns, a soft, wide spray of
water is preferable to a solid, narrow stream. The photographs below illustrate the advantages of the Guardian
Gentle Spray outlet head over typical solid stream type outlet heads:

After comparing Guardian products to those of other manufacturers, we trust you will agree that Guardian
units rinse contaminants away more quickly, more gently and more aompletely than any others. In an emergency,
you can rely on "the Guardian difference."
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SPECIFICATION SHEET NO. 825Y ( " 12")

Model 825Y (3/4" through 2")
Reduced Pressure Backflow
Preventer For High Hazard Service

Features
* Ultimate mechanical protection of potable water, against

hazards of cross connection contamination.
* Meets all specifications of AWWA, ASSE and USC

Foundation for Cross Connection Control and Hydraulic
Research.

* Documented flow curves established by University of
Southern California Foundation for Cross Connection
Control and Hydraulic Research.

" Modular relief valve for ease of maintenance.
* Simple Service procedures. All internal parts serviceable

in line.

* Low head loss.
* Spring loaded "Y" type check valves.
* Internal relief valve pressure sensing passages.
* Replaceable relief valve seat ring on 3/4", 1", 11/2" and 2".

Operation
In a flow condition the check valves are open with the
pressure between the checks, called the zone, being
maintained at least 5.0 PSI lowerthan the inlet pressure and
the relief valve is maintained closed.
Should abnormal conditions arise under no flow or reversal
of flow, the differential relief valve will open and discharge
to maintain the zone at least 2 PSI lower than the supply.
In resumption of normal flow, the zone's differential pressure
will resume and the relief valve will close.

Typical Specifications
The reduced pressure backflow preventer shall consist of
two independently operating, spring loaded, "Y" pattern
check valves and one hydraulically dependent differential
relief valve. The assembly shall automatically reduce the
pressure in the "zone" between the check valves to at least
5 PSI lower than inlet pressure. Should the differential
between the upstream and the zone of the unit drop to 2
PSI, the differential relief valve shall open and maintain the
proper differential.
Mainline valve body and caps including relief valve body
and cover shall by bronze. Check valve moving member
shall be center stem guided. All hydraulic sensing passages
shall by internally located within the mainline and relief valve

bodies and relief valve cover. Diaphragm to seat area ratio
shall be 10:1 minimum. Relief valve shall have removable
seat ring. Check valve and relief valve components shall be
constructed so they may be serviced without removing the
valve body from the line. All seat discs shall by reversible.
Shut-off valves and test cocks shall be full ported ball valves.
The assembly shall be rated to 175 PSI water working
pressure and water temperature range from 320F to 140*F
The assembly shall meet the requirements of ASSE Standard
1013; AWWA Standard Code C506-78; and USC Foundation
of Cross Connection Control and Hydraulic Hydraulic
Research, Sixth Edition.

Typical Applications
Reduced Pressure assemblies are used to protect against
high hazard (toxic) fluids in water services to industrial
plants, hospitals, morgues, mortuaries, and chemical
plants. They are also used in irrigation systems, boiler feed,
water lines and other installations requiring maximum
protection.
Installation
Reduced Pressure Backflow preventers should be installed
with minimum clearance of 12" between port and floor or
grade. They must be installed where discharge will not be
objectionable and can be positively drained away. They
should be installed where easily accessible for testing and
maintenance and must be protected from freezing. Thermal
water expansion and/or water hammer downstream of the
backflow preventer can cause excessive pressure.
Excessive pressure situations should be eliminated to avoid
possible damage to the system and assembly.
Refer to local codes for specific installation requirements.
Some codes may prohibit vertical installation.

SS 825Y 2" 7/89

Side View

Msd M Enclosure

30- M.
Wae Mee .2 sin .. ~
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Characteristics and Materials
Maximum working pressure 175 PSI
Hydrostatic test pressure 350 PSI
Temperature range 32*F to 180F*
Fluid Water

O End detail Threaded ANSI B2.1
Aain valve body Bronze ASTM B584-78

'ief valve body Bronze ASTM B584-78
ciastomers Nitrile ASTM D-2000 Seat Discs.t

Diaphragms: Nitrile, fabric
reinforced

Springs Stainless Steel, 300 series
* On water systems that experience an excess of a constant 140F, device
must be ordered with HW (825Y 1 HW).
t Can be supplied with optional silicone seat disc.

Dimensions and Weights (U.S.-Inches) (7p4 g
A* B C D E NET

SIZE BV. GV. WT.(Lbe.)
3 121/4 11 /4 7V 4 ' 3 1 4 ' 11

1 13% 11% 73 41 3' 41 12'h
1A% 141/4 113 7/ 4 1 3/4 4 1 14
12 18/ 151/ 10% 51/ 41/2 5 26h
2 19 15'/ 10% 5%' 4 '1 5 29

(Metric-mm.)
A' B C D E NET

SIZE Bv. GV. WT.(Kgs.)
20 311.2 285.8 196.9 104.8 82.6 104.8 5.2
25 346.1 295.3 196.9 1048 82.6 104.8 5.7
30 362.0 298.5 196.9 104.8 82.6 104.8 6.4
40 463.6 387.4 269.9 133.4 114.3 127.0 12.0
50 482.6 393.7 269.9 133.4 114.3 127.0 13.0

A* av is approximate length with Ball Valve shut-offs.
A A* GV. is approximate length with Gate Valve shut-offs.

All dimensions are approximate.

C 
. Model 825Y Flow Curves

(Flow Curves as Established by the USC Foundation for Cross Connection Control and Hydraulic Research)
D 20

E

USC FCCC & HR, *Approved
*AWWA C506 Conformance

'SSE Listed 1013
3A B64.4 Certified

IAPMO® Listed

* Valves must be supplied with
ball valve/resilient seated shut-off
valves and test cocks for
USC FCCC & HR approval 1
to be effective.
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NOTES: 1. velocities are calulated for flows in Schedule 40 steel pipe.

2. Typical water system flow velocities of 0 to 7.5 FPS should be used for head loss efficiency comparisons
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K KECKU
TYPE AA, AR
PRESSURE REGULATORS
Bronze Body
Steam - Stainless Steel Trim (Max. 300 psi
Air - Nylon Trim (Max. 600 psi Inlet)

Inlet)

nILIrnaI UIIL PilUL Vdive

The Keckley Precision Pressure Regu-
lator has for its greatest advantages
simplicity in design, Unit Pilot Valve
construction, and the use of stainless
steel for parts subject to the most
wear, which can be renewed at a
nominal cost.
The main valve seat of stainless steel
is inserted from the bottom of the
body. The piston above the valve,
where dirt and sediment will not affect
its operation, rides in a cylinder liner
which can be easily replaced. The
pilot valve cage is screwed into the
top cap as a complete unit, with valve
and spring. Directly above the pilot
valve is the diaphragm held down by
the adjusting spring case.
The main valve is opened by high
pressure acting on the large piston
directly above it. The pilot valve,
working in conjunction with the dia-
phragm, actuated by any unbalanced
effect of the adjusting spring and low
pressure beneath it, controls accu-
rately the necessary pressure to the
piston. Thus the pilot valve, extremely
sensitive to the secondary pressure,
opens and closes the main valve in a
proportionate degree to maintain the
desired constant low pressure at all
times.

Sudden fluctuations in initial pressure
are prevented from reaching the
secondary side by the expansion
chamber effect of the piston cylinder.
The Keckley Regulator is made of the
finest materials with precision work-
manship and is thoroughly tested
under all operating conditions. This
Regulator, therefore, offers maximum

efficiency not only as to close regula-
tion but also as to dependability
through years of service.

Type AA for reduced steam or air
pressures above 40 psI:
Type AA Regulators are recom-
mended for reduction of pressures
from the maximum pressure in one
step to pressure above 40 psi. For
pressures below 40 psi, we recom-
mend the Type AR Precision Pressure
Regulator as described below. It is
necessary to have a minimum differ-
ence of 15 psi between initial pres-
sure and reduced pressure for proper
valve operation.

Type AR for reduced pressures from
1 to 40 psi: For reduction of pres-
sures to 40 psi or less, the top cap of
the Regulator is furnished with larger
diaphragm and provided with remote
control connection, and is designated
as Type AR and listed at the same
price as the Type AA. Remote control
connection should be installed in the
line to be controlled on the reduced
pressure side of the regulator.

Operation: Remove all tension from
the adjusting spring by turning hand-
wheel to the left which closes pilot
valve and main valve of the Regulator.
Then open wide the stop valve on the
high pressure side of the line. Increase
tension slowly on the adjusting spring
by turning handwheel to the right until
the desired low pressure is reached,
after which the stop valve in the low
pressure side can be opened. When
the Regulator is in operation, keep
both stop valves fully open and lock-
nut on adjusting screw tight.

V-PORT MAIN VALVE
2%" SIZE AND LARGER

- - KECKLEY

TYPE AA REGULATING VALVE
SIZES /" to 6"
SCREWED OR FLANGED

The Keckley Precision Pressure Regu-
lator can be adjusted to any desired
pressure within the range of the regu-
lating spring and diaphragm by merely
turning the handwheel at the top of
the Regulator to the right for higher
secondary pressure, and to the left
for lower secondary pressure.

See pages 50-51 for recommended
sizes at various capacities.

INLET PRESSURE RANGE REDUCED PRESSURE RANGE Approx. Variation inTYPE Size Steam Minimum Maximum Reduced Pressure SettingType AA W'"-2'h" 6D-300 psi 40 psi 275 psi 3% of inlet Press. over 100 PSI3"-6" 60-300 psi 40 pei 275 psi 5% of inlet Press. over 100 PSI
Type AR %"-2%" 20-300 psi 2 psi 40 psi 2% of inlet Prs. over 100 PSI3"-6" 25-300 psi psi 40 psi 5% of inlet Press. over 100 psiFor r er with nylon trim to 600# inlet, same Minimum Reduced Pressure % factors apply. Must have at least 20 psi initial pressure (see Type 115 lor InitialWPressure under 20 psi.)

INITIAL PRESSURE RANGE SECONDARY PRESSURE RANGE
Steam Air Steam AirType AA 6D-300 psi 60-600 psi 20-285 psi 20-585 psiType AR 20-300 psi 2 -O6 n ppTi 

2- 40 psi 2- 40 psiMust have at least 20 psi initial pressure (sees Type 115 for initial Pressure under 20 psi.)

O.C. KECKLEY COMPANY
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TYPE AA, AR
PRESSURE REGULAT

Specifications:
BODY CASTINGS: Bronze.
MAIN VALVE: Stainless steel,
accurately machined, ground and
polished.
MAIN VALVE SEAT: Stainless steel
with seat ground and polished.
Screwed into body. Readily
removable and renewable.
DIAPHRAGM: Phosphor Bronze
rolled to accurate thickness.
SPRINGS: Stainless steel, imper-
vious to tension changes due to
temperature variations. Accurately
wound. Ends ground square.
PISTON: Government bronze,
accurately machined and readily
removable. Carries piston ring of
high resiliency and sealing
characteristics.

PISTON CYLINDER: Renewable
cylinder liner with integral head of
Government bronze or stainless
steel.

GASKETS: Copper asbestos gas-
kets, both under main valve cap
and between body and body cap
offer maximum resistance to
leakage.

PILOT VAL
spring and
"HEART 0
VALVE:" Fo
designed th
Keckley Re
it is remova
this unit co
types where
nent parts o
be removed
cage are sta
ground and
NYLON is u

K KECKLEY

ORS

VE: The Pilot Valve,
cage is of course the
F THE REGULATING
r this reason we have
is portion of the
gulating Valve so that
ble as a unit. Compare
nstruction with other

the various compo-
f the pilot valve must
individually. Valve and
inless steel, accurately
polished.
sed for both the pilot

valve and main valve, guaranteeing
positive shut-off on air and gas
service, available at slight addi-
tional cost which we recommend.
STELLITED SEAT RINGS for the
main valve and main valve seat
can be furnished for extreme
operating conditions where high
pressure and temperature is a
major factor. Available at slight
additional cost.
Capacity table, see pages
50 and 51.

TYPE AR REGULATING VALVE
SIZES 112" to 6"SCREWED OR FLANGED

UNIT PILOT
VALVE OF
TYPE AA AND AR
REGULATORS

DIMENSIONS * BRONZE-300# 0 300# ASA FLANGES (approximate)
Center Center Diam. Thick.

To TO Total of of Bolt of of of BoltScrewed Flanged Bottom Top Height Flanges Flanges Circle Bots Bolts Hole Screwed Flanged Screwed Flanged
- 5 6% 2% 11% 131a 3% 1 2% 4 1 h 18 25 22 295% 6% 2"As 11% 13% 4% %/ 3% 4 % 18 25 22 291 51% 6% 2%A 11 V4 13% 4% %~ 3h 4 % % 18 25 22 291% 6 7% 27 111 14% 51 % 37 4 % 3 21 28 23 32

1% 6% 7 3% 11% 14% 6% %/ 4/ 4 d % 25 35 27 392 71 9 3% 12 As 158/a 61 h 5 8 % / 38 50 42 5421 10 4% 13% 173 71h 5% 8 V 1 65 753 11w 5% 13% 19 e 8'/ 8% 8 % 100 1154 1 -,31 711 1C, ~- -
16 22%. 10

14% 9% 167A 26% 11
157A 9% 18% 28% 12 1J 1

77A
9%

a
8

3/
VA

In 1% 12 : % 325 400
200

221

E 3400 Cleveland Street 0 P.O. Box 67 0 Skokie, Illinois 60076

Fae IV Face

5
6

DATA REOUIRED
WHEN

ORDERING:
Initial Pressure
Final Pressure

Media
Capacity

No. Size Diam. Net Weight Ship. Weight
Si

O.C. KECKLEY COMPANY



TYPE 404- A.S.M.E. STANDARD - STEAM OR AIR
TYPE 41 - A.S.M.E. STANDARD - STEAM OR AIR
TYPE 42,43,44 - LIQUIDS e SAFETY AND RELIEF VALVES

Bronze Body
Bronze or Stainless Steel Trim

A.S.M.E. Standard -
A.S.M.E. Tested

Type 40 (side outlet) and Type 41
(top outlet) Bronze Pop
Safety Valves
Pressure Settings:
Steam to 250 psi 4060 F.
Air/Gas to 300 psi 3000 F.

Standard valves have bronze body
and bronze trim. Consult factory
regarding stainless steel trim for
higher pressure settings. These
valves meet A.S.M.E. requirements
and are NB Certified. Regulators
and pressure adjustment screws
are both sealed after final tests
before shipment.

Type 42, 43, 44
Bronze Relief Valves
These RELIEF VALVES are
furnished for any service where
the pressure media does not attack
bronze and the temperature is not
higher than 4060 F. and maximum
pressure not higher than 300 psi
designed for protection against
overpressure in pumps, pipe lines,
tanks, etc.
Constructed of bronze, with
stainless steel spindle and Long-
Life Springs, all parts machined to
close tolerances, these Valves will
be found to give faithful service
under most severe conditions.
Type 42 is standard for use where
set pressure is fairly constant.
Special locking caps are available
at additional cost.

Recommended for installation on,
or protection of steam boilers,
generators, unfired pressure
vessels, line pressure reducing
valves, etc. Sizes " through 2/2".
For larger sizes consult factory.
When ordering specify:
Size * orifice 0 set pressure
* capacity* 3% or 10%
accumulation.

SAFETY VALVES

TYPE 40

)11L

TYPE 41

RELIEF VALVES

K 

KV

TYPE 42

Type 43 is standard with hand-
wheel for ease in changing the set
pressure. Adjustment range varies
with size of valve and pressure
setting. Consult factory.
Type 44 has lifting lever required
for some applications where
inspection tests are advisable to
show valve is operative.

TYPE 44

E

TYPE 43

In all the designs the outlet open-
ing is in the base casting. This
makes it unnecessary to break the
connection to take valve apart for
cleaning. Size " through 2%".
For larger sizes consult factory.

CAPACITIES IN GALLONS OF WATER PER MINUTE AT 25% OVERPRESSURE
TYPES 42, 43.44 RELIEF VALVES DIMENSIONS (approximate)

Sol Lbs e_ A
Gage ,1 /. 1'~ 2 21b 3 C &F Type42-43 Type " All Styles E Weight

85 8 16 37 58 95 1 60 220 5 51,. 1k 'A/,

50 1 145 22.5 51 75 109 167.5 315 81,,, 7% l, 1
75 13 16 27 60 83 120 210 385 17% 6 2'., 2", 4

100 1 0 35 6 0 11 20 45 I. 0 % 2. 3 5
125 18 225 36 76 96 1 42 247 500 1', 1/4', 21/ 3% N%
ISO 20 25 39 81 105 1515 263 545 2" 9". 10% 213/o 3"1., 1l
175 215 27 42 87 1115 1 58 276 5WS 2' 12,4 1314. 3% de,/ 11/

200 23 3 1 45 92 117 165 288 630 3 12% 14 3% 4% 26
225 24 34 48 96 124 1715 30 665
250 25 365 505 100 130 1 77 311 706
275 255 39 53 10D4 1355 1 83 332 749
300 26 42_ 55 1 075 142 109 330 785 TYPE42

6



K KECKLEY
TYPE 40, 41
SAFETY AND RELIEF VALVES
Capacity Table
Dimensions r '-

CAPACITY FOR TYPE 40 SAFETY VALVE (A.S.M.E.)
(TYPE 41 - CONSULT FACTORY)

CAPACITY IN POUNDS OF SATURATED STEAM PER HOUR
ORIFICE D E F G H J

AREA .121 sq. In. .216 sq. In. .338 sq. In. .554 sq. In. .863 sq. In. 1.414 sq. in.
Sel Le.A r e.wA our bLAMe LheW c LAmmr uiels L.eA4e L eimou" L eN, ur la.Mew Usil ur LbeA4rw

Pr.eume Saem sum s .. 6m stems S. S ia sem h. 4 s. slum sw otem
PSIG 3% Am 10% AM 3% AM 10% AM 3%AM 10%Mcc 3%c. 10%Acc. 3%Acc. 10%Ac. 3%Am 19%Acc.

5 99 110 176 196 275 308 450 504 703 786 1153 128910 124 140 221 250 347 391 56 641 686 1001 1453 1640
15 150 170 267 303 416 475 65 776 10S9 1215 1752 1991
20 175 200 312 357 489 558 862 916 1251 1429 2051 2342
25 201 230 358 410 561 642 919 1053 1434 1644 2350 2693

30 226 260 404 464 632 725 1036 1191 1616 1858 2650 3045
35 252 290 449 517 703 809 1152 1326 1799 2072 2949 3396
40 278 320 495 571 775 893 1269 1465 1981 2296 3248 3747
45 303 350 540 625 846 977 1396 1602 2164 2500 3547 4098
50 329 380 586 678 918 1061 1503 1739 2347 2714 3846 4449

55 354 410 631 732 969 1145 1620 1876 2529 2926 4146 480060 386 440 677 785 1060 1229 1737 2014 2711 3142 4445 5151
65 405 470 723 839 1132 1312 1854 2151 2894 3356 4744 5503
70 431 500 768 892 1203 1396 1971 2289 3076 3570 5043 5854
75 457 530 814 946 1274 1479 2088 2426 3259 3784 5343 6205

80 482 560 860 1000 1346 1563 2205 2563 3441 3999 5642 6556
85 508 590 905 1053 1417 1647 2322 2700 3624 4213 5941 690790 533 620 950 1106 1489 1731 2439 2837 3806 4427 6240 7258
95 559 650 996 1159 1540 1815 2556 2974 3989 4641 6540 7606

100 586 680 1042 1212 1631 1899 2673 3111 4171 4855 6839 7960

105 610 710 1087 1265 1703 1983 2790 3248 4354 5069 7138 8311
110 636 740 1133 1319 1774 2067 2907 3385 453 5283 7437 8662115 661 770 1178 1372 1845 2151 3024 3522 4719 5497 7736 9013120 687 800 1224 1425 1917 2235 3141 3660 4901 5711 9036 9365
125 712 830 1269 1479 1989 2318 3258 3797 5064 5925 8235 9716

130 738 840 1315 1532 2060 2402 3375 3935 5266 6140 8634 10067135 764 890 1361 1586 2131 2486 3492 4072 5449 6354 8933 10418140 789 920 1406 1640 2202 2569 3606 4209 5632 8568 9233 10769145 815 950 1452 1694 2273 2653 3725 4346 5814 6782 9532 11120150 840 980 1497 1747 2345 2736 3842 4483 597 6996 9831 11471

160 891 1040 1588 1853 2486 2904 4076 4757 6362 7424 10430 12173170 943 1100 1680 1961 2631 3071 4310 5032 6727 7832 11028 12875190 994 1160 1771 2068 2773 3239 4544 5306 7092 8281 11627 13578
190 1045 1220 1862 2174 2916 3406 4778 5581 7457 8709 12225 14280
200 1096 1280 1953 2282 3059 3574 5012 5855 7822 9138 12824 14982

210 1147 1340 2044 2389 3202 3642 5246 6130 8187 9566 13422 15684
220 1196 1400 2135 2496 3344 389 5400 6404 8552 9994 14021 16386
230 1249 1480 2226 2603 3487 4077 5714 6678 8917 10423 14619 17088
240 1301 1520 2318 2710 3830 4244 5948 6963 9282 10851 15218 17790
250 1352 1580 2409 2616 3773 4411 6181 7227 9647 11279 15616 19492

TYPE 40 DIMENSIONS (approximate)

Dbdcwpg Connections
I.- Oril- Out- Area Inlet Oudtl Approx
It floe let Sq.In. D " A a C WL Lbe.
% x D x 0.121 leM. %"FE. 6% 1% 21% 1 1

x D x V 0.121 %"M. 1"FE. 6% 1% 2% 1%
% x E x 1 0.216 %"M. 1" FE. 7% 1% 2% 214

1 x E x 1 0.216 1" M. 1 FE. 7% 1% 21A 2%
1 x F x 1% 0.338 1" M. 1 "FE. 8% 2 2% 31h
1 % x F x 1 % 0.338 1 %"M. 1%"FE. 8% 2 2% 33
1/4 x G x 11h 0.554 1%"M. 1WFE. 9% 2% 31A 5%
1' x G x 11% 0.554 114"M. 11h"FE. 97A 2% 3% 51h
11 x H x 2 0.863 1%"M. 2" FE. 10% 21 3% 7
2 x H x 2 0.863 2" M. 2" FE. 11% 2% 4% 71h
2 x J x 21A 1.414 2" M. 214"FE. 13% 3% 4% 14
2% x J x 21h 1.414 2%"M. 21%"FE. 137A 3% 41h 1414

LbsJHour Steam, 90% basis
3% Accumulation

The capacities shown in these columns are
for saturated steam and apply to valves for
use on power boilers in accordance with
current A.S.M.E. Code, Section 1.

LbsiHour Steam, 90% basis
10% Accumulation

The capacities shown in these columns are
for saturated steam and are in accordance
with A.S.M.E. Unfired Pressure Vessel
Code, Section Vill.

FOR AIR CAPACITY - CONSULT FACTORY.

APPLICATIONS
Steam boilers, generators, lines, unfired vessels.
CompresNor intercoolers, aftercoolers, receivers.

TYPE 40
41 (TOP OUTLET NOT SHOWN)

PARTS AND MATERIALS
ITEM DESCRIPTION MATERIAL

1 Body Copper Alloy
2 Regulator Ring Copper Alloy
3 Riegulator Ring Set Screw Simeetst. Pit.
4 Disc Copper Alloy
5 Guide Set Screw Steemn. Pot.
6 Stoet Retainer L'nut n=
7 Stemn Retainer are"u
8 Ster SteelCad. Pft.
9 Spring Steel/Cad. Pit.

10 Spring Plate Steel/Cad. Pit
11 Pressure Screw Bas
1 2 Press Screwi L nut Brass
13 Lener PN. Steel
14 Liereer Steel/am. Ph,
1IS Lilt Nut Steel/Cad P9t
16 luod Copper Alloy
17 Sell11 S/S
18 Guide Copper Alloy,
19 Cap Copper Allory'
20 Hood Set Screw Stee/flre1 Pht.
21 Sel ILed& Wire

'Cast iron capi may be turnieled at our option.

O.C. KECKLEY COMPANY 0 3400 Cleveland Street * P.O. Box 67 . Skokie, Illinois 60076
4
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SHOWER EYE-WASH STATION

Model 8300
This unit provides a complete station for
immediate first aid. It has a separate over-
head drench shower and stainless steel
eye Da bowl. A universal emergency sign
is Included with each unit. Heads are pro-
tected with dust covers that remove when
water is turned-on.

O0 Model 8300 (Stay Open Valve)
Shower head: ABS plastic in "safety"
green (Model 812.

ower va ve: nstant-action stay-open
until manually clsed bhrmeatejdhrss
ball valve (Model SP Q) operated by eas-
ily located rigid stainless steel pull-rod with
triangular handle.
Stanaara:'4 galvand pipe with 9"
floor flanae
tye-wash: Corrosion-resistant stainless
steel bowl with twin NrcoveredAS
p sTi"paten jqd-5 *t ti su
n "satety" gre fodel IP1)
Eye-s valve: Easily-operated, instant-
action, stay-en chrome plated brass ball

Steamcontrol: Steady water flow ud.er
varyin pressur withraws.
dependatle dalain t- ri

Waste: 1V " PP.
Shippin nweight: Approx. 49 lbs.

Options:
El CRP Green Coating: For protecton

againstQ e atmospes d
tionalcost

OV5Mode 9100 Dust Cover Assembly,**
at additional cost.

stppt pt-adtion~akcst.
QMUdeL.SPMfi-Self6singSprff

Freeze-Proof: See Model 0300FP.

*Patent No. 3,809,315
**Patent No. 3,599,251

t ANSI Standard states that valve should be stay-open type.

~1

5,

Model 5300 shown with Model
9000 Alarm (at additional cost).

Main siuld be provided for
this unit.

I

ALL EMERGENCY EQUIPMENT SHOULD BE TESTED WEEKLY.
Ham emrncy products met ANSI Sandard and OSH A rules and regulations
reltng to his type of equipment.

e-0: Caasie ~u pr Iv lruirnet mam spedlftsate~m tob duale wNWee sot.
0

GENERAL OFFICES: 1435 Fourth Street
P.O. Box 1999, Berkeley, CA 94701
Phone: 415/525-5801 - Telex: 33-6358
Cable: "HAWSCO" Berkeley, CA USA
HAWS AG: Kirchberg/Bem, Switzerland HAWS DRINKING FAUCET COMPANY

EMERGENCY EIHIPMENT
45
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SHOWER EYE-WASH STATION

Model 8300

1

.~, IC

25

635T

m.~ I

FLOOR LINE

Model 8300-
* These dimen~sions may vary
plus or nus (.013 ).

EMERGENCY EIUIPMENT
HAWS DRI

* 10

254m

*45
1.143m

WASTE
I /4NPT

* 7

. 78m,

1 1

65
L651m

NNN ~ ~ ~ ~ 1 N X XNXXXX~

8IDIA.

9 DIA.

0.229m 30

3 DIA.(3 HOLES)

0.010 m

ALL EMERGENCY EOUIPMENT SHOULD BE TESTED WEEKLY.
Ha em prseANSI Stndard and OSH A rules and regulatons

:o*-* C mdE m* 0viuvemNt as wemcit v tem subject d ubaqe wOMu e9,.

Z GENERAL OFFICES: 1435 Fourth Street
.O. Box 1999, Berkeley, CA 94701

Phone: 415/525-5801 -Telex: 33-6358
NKING FAUCET COMPANY Cable: "HAWSCO" Berkeley, CA USA

HAWS AG: Kirchberg/Bem, Switzerland

09/97
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ENERGY CONSERVATION REPORT AND ANALYSIS

I. Summary

The PFP Liquid Low Level Waste System will be housed in a new building
of approximately 2450 square feet. The building will be provided with a
ventilation system whose primary function will be to clean up the
building ambient from airborne contaminant particulates before
exhausting the air outside. Energy conservation guidelines outlined in
DOE Order 6430.1A "General Design Criteria," will be incorporated into
the design.

II. Systems

A. Heat Recovery for Heating. Ventilating, and Air Conditioning
(HVAC)

The ventilation system will be a once-through all outside air
exhaust system. A run-around heat recovery system to transfer
heat from the exhaust to the supply air will not be used. The
volume of ventilation air for this facility is less than the 4000
cfm which is indicated in DOE Order 6430.1A as the minimum airflow
that will produce a favorable payback. The building was located
and oriented in an available space.

B. Solar Systems

Based on previous studies of solar systems for building heating,
installation of solar equfpment is not economically justifiable.
Because there are no hot water requirements for the facility,
installation of a solar water heating system is also not
justifiable.

C. Building Envelope

The exterior walls and the roof will be insulated to provide an
overall "U" value of 0.051 Btu/hr/sq ft/F. Windows will not be
required and exterior doors will be metal with insulated core
equipped with perimeter seals to reduce infiltration to a minimum.
Lighting levels for the facility will follow the guidelines
outlined in DOE Order 6430.1A for the required application.
Lights will be switched off except during periods of occupancy for
inspection/maintenance purposes.

D. Building Ventilation System

The ventilation air drawn in from the outdoors will be preheated
by an electric heating coil equipped with an automatic temperature
control. The set point will be such as to keep the building
ambient above freezing temperature to prevent damage to the
process equipment. The ventilation system will draw in 100%
outside air for the facility. The exhaust air will be filtered
through a HEPA filter prior to being discharged to the outdoors.
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Energy Conservation Report and Analysis
Page 2

E. Automatic and Supervisory Features

The building ambient will not be heated for comfort; therefore,
supervisory automatic control features will not be necessary.

III. Total Annual Energy Usage

Building energy consumption is estimated to be 540 million Btu/yr. (See
attached Calculation Estimates.) All guidelines for energy conservation
outlined in DOE Order 6430.IA have been incorporated. No other energy
conservation features will be developed. The process is for the
treatment of low level radioactive liquid waste.
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PROJECT: LLWTF
HANFORD, WASH.

PN: 91044-003
ENERGY CALCULATIONS

ICF KAISER ENGINEERING INC.
6400 UPTOWNBLVD.
ALBUQUEROUE, NEW MEXICO
(505) 881-1593

A= B= C= D= E= F=
BIN IN TOTAL OBS BLDG H.S. B*C EXHUAST O.A. TEMP 0.
DES. F HOURS OR H.L. BTU

BTUH Xlon5

112
107
102
97
92
87
82
77
72
67
62
57
52
47
42
37
32
27
22
17
12
7
2
-3
-8

-13
-18

TOTAL

0
0
10
51

121
197
299
0
0
0
0
0
0
0

804
809
850
495
252
129
72
43
20
11
4
1
1

4159

AIR DE6. F

51200 0.00 1600
43200 0.00 1600
35200 3.52 1600
27200 13.87 1600
19200 23.23 1600
11200 22.06 1600
3200 9.57 1600

0 0 1600
0 0 1600
0 0 1600
0 0 1600
0 0 1600
0 0 1600
0 0 1600

-1973 -15.86 1600
-5261 -42.56 1600
-8548 -72.66 1600
-11836 -58.59 1600
-15124 -38.11 1600
-18412 -23.75 1600
-21700 -15.62 1600
-24988 -10.74 1600
-28276 -5.66 1600
-31564 -3.47 1600
-34852 -1.39 1600
-38139 -0.38 1600
-41427 -0.41 1600

112
107
102
97
92
87
82
77
72
67
62
57
52
47
42
37
32
27 -
22
17
12
7
2
-3
-8

DATE: 08/31/90
BY: TJT
CHK: 'rp 5/ /?
SHT OF

44 i 7

6= H= I= J= K=
A. H.L. B*G D+H D+H A/C UNITS
BTUH ENERGY ANNUAL ANNUAL ANNUAL

BTU ENERGY USE ENERGY USE ENERGY
X101*5 HTG BTU CL6 BTU USE KW/YR

X10**5 X10**5
55296
46656
38016
29376
20736
12096
3456

-5184
-13824
-22464
-31104
20736
12096
3456

-5184
-13824
-22464
-31104
-39744
-48384
-57024
-65664
-74304
-82944
-91584

-13 -100224
-18 -108864

0.00
0.00
3.80

14.98
25.09
23.83
10.33

0
0
0
0
0
0
0

-41.68
-111.84
-190.94
-153.96
-100.15
-62.42
-41.06
-28.24
-14.86

-9.12
-3.66
-1.00
-1.09

0
0
7
29
48
46
26

0
0

118
466
781
742
322

0
0
0
0
0
0
0

-58
-154
-264
-213
-138
-86
-57
-39
-21
-13
-5
-1
-2

-1049 2311



PROJECT: LLWTF
HANFORD, WASH.

PN: 91044-003
ENERGY CALCULATIONS

ICF KAISER EN6INEERING INC.
6400 UPTOWNBLVD.
ALBUQUERQUE, NEW MEXICO
(505) 881-1593

DATE: 08/31/90
BY: TJT
CHK: lle
SHT OF

I7S /17

ENERGY CALC. FOR PROCESS SYSTEM

Ms N=
NO. FROM
BAL RPT

PUMP P-102A
PUMP P-202
PUMP P-101A
PUMP P-301
INSTRU.
SAMPLERS(2)

0= P= 0=
BHP WATTS VOLTS

2.5
2.5
2.5
2.5

1865
1865
1865
1965
3600
1200

460
460
460
460
120
120

R= S=
HRS/YR ANNUAL

ENERGY USE
KW

8760 16337
8760 16337
8760 16337

0 0
8760 31536
17520 21024

PROCESS ANNUAL ENERGY USE

ENERGY CALC. FOR HVAC FAN SYSTEM

EXH. FAN EF-01
HVAC FAN ANNUAL ENERGY USE

2.5 1865 460 8760 16337
16337

ENERGY CALC. FOR LIGHTS

OUTSIDE LIGHTS
LIGHTS

- 350
- 3195

LIGHTING ANNUAL ENERGY USE

101572

208
120

2920 1022
1460 4665

56B7



PROJECT: LLWTF ICF KAISER ENBINEERING INC. DATE: 08/31/90
HANFORD, WASH. 6400 UPTOWNBLVD. BY: TJT

ALBUQUERQUE, NEW MEXICO CHK: A C4
PN: 91044-003 (505) 881-1593 SHT OF
ENERBY CALCULATIONS 7 -7
PROPOSED

A = BIN IN DES. F

B = TOTAL HOURS OBSERVED - DATA FROM AIR FORCE MANUAL 88-29
C = HEAT GAIN (28800/(98-80))*(A-80) BTUH

HEAT LOSS (21,700/(45-12))#(A-45) BTUH
D = HEAT BAIN OR HEAT LOSS PER YEAR AT BIN TEMP.
E = TOTAL EXHAUST AIR FLOW RATE CFM
F = OUTSIDE AIR DRY BULB TEMP.
6 = OUTSIDE AIR HEAT LOSS - FOR CLS EI1.08*(80-F)

FOR HTS E*1.08*(F-45)
(a) AIR FACTROR = 1.08 BTU/CFM/DEG. F

H = OUTSIDE AIR HEAT GAIN OR HEAT LOSS PER YEAR AT BIN TEMP.
BIB BTU

I = TOTAL ANNUAL ENERGY USE, HEATING BTU PER YEAR AT BIN TEMP. X 10**5
D+H BTU

J = TOTAL ANNUAL ENERGY USE, COOLING BTU PER YEAR AT BIN TEMP. X 10*15
D+H BTU

K = A/C UNIT ENERGY USE (KW) (J/12000)(1.64+.30)
(a) ESTIMATE ELECTRICAL ENERBY FOR A/C UNITS.DATA FROM ASHRAE 1985 FUNDAMENTIALS

PG. 28.7, TABLE 2. APPROXIMATE POWER INPUTS ARE 1.94 KW/TON(1.64+.3)
L = NOT USED.
M = EQUIPMENT
N = EQUIPMENT NO.
0 = BRAKE HORSE POWER FROM FAN
P = WATTS = HP X 746 WATTS/HP
g = VOLTS
R = ANNUAL HOURS OF OPERATION

(a) Pumps P-102A, P-202, P-101A, instrumentation,
samplers and exhaust fan operate 24 hours per day.
(b) Pump P-301 is for emergency use only.
(c) Outside lights operate 8 hours per day and
lights in building operate approximately 4 hours per day.

S = ANNUAL ENERGY USE KW/YR P*R/1000 KW



PROJECT: LLWTF
HANFORD, WASH.

PN: 91044-003
ENERGY CALCULATIONS FOR HEAT TAPE

A=
BIN IN
DES. F

B =
TOTAL CBS

HOURS

112
107
102
97
92
87
82
77
72
67
62
57
52
47
42
37
32
27
22
17
12
7
2
-3
-8

-13
-18

0
0
0
0
0
0
0
0
0
0
0
0
0
0

804
809
850
495
252
129
72
43
20
11
4
1
1

C=
BLD6 H.G.

OR H.L.
BTUH

0
0
0
0
0
0
0
0
0
0
0
0
0
0

-950
-2534
-4117
-5701
-7284
-8868

-10451
-12034
-13618
-15201
-16785
-18368
-19952

ICF KAISER ENGINEERING INC.
6400 UPTOWNBLVD.
ALBUQUERQUE, NEW MEXICO
(505) 881-1593

DATE: 08/31/90
BY: TJT
CHK: 4' Lcfp 5/-11/
SHT OF

717/9;
D =
B*C
ANNUAL

ENERGY USE
HT6 BTU
XIoH5

0
0
0
0
0
0
0
0
0
0
0
0
0
0

-7.64
-20.50
-35.00
-28.22
-18.36
-11.44
-7.52
-5.17
-2.72
-1.67
-0.67
-0.18
-0.20

TOTAL 3491 -139



PROJECT: LLWTF
HANFORD, WASH.

PN: 91044-003

ICF KAISER ENSINEERINS INC.
6400 UPTOWNBLVD.
ALBUQUERQUE, NEW MEXICO
(505) 881-1593

0
BY: TJT
CHK: f-r" 0?/ P
SHT OF

HEAT TAPE

A BIN IN DES. F

B = TOTAL HOURS OBSERVED - DATA FROM AIR FORCE MANUAL 88-29
C HEAT LOSS (10,451/(45-12))*(A-45) BTUH

D HEAT LOSS PER YEAR AT BIN TEMP.
E TOTAL ANNUAL ENER6Y USE, HEATING BTU PER YEAR AT BIN TEMP. X 10**5



PROJECT: LLWTF ICF KAISER ENGINEERING INC. DATE: 08/31/90
HANFORD, WASH. 6400 UPTOWNBLVD. BY: TJT

ALBUQUERQUE, NEW MEXICO CHK: F/1.z 5/
PN: 91044-003 (505) 881-1593 SHT OF
ENERGY CALCULATIONS 7 /1

BTU/YR#10*f6 KW/YR
ANNUAL HYAC ENERGY USE

HYAC HEATING = 105
EXHAUST FAN = 16,337

ANNUAL LIGHTING ENERGY USE

LIGHTING ENERGY USE - 5,687

TOTAL ANNUAL BUILDING ENERGY USE 105 22,024

ANNUAL PROCESS ENERGY USE

PROCESS EQUIP. = 101,572
HEAT TAPE = 14

TOTAL ANNUAL ENERGY USE FOR HYAC 119 123,596

CONVERT PROCESS POWER KW TO BTU = 421

TOTAL ANNUAL ENERGY USE IN BTU/YR = 540

AREA OF BUILDING = 2450 S9FT

TOTAL BTU PER GROSS-SQFT PER YEAR FOR HVAC = 48,512 BTU/SQFT/YR

TOTAL BTU PER GROSS-SQFT PER YEAR FOR PROCESS = 172,026 BTU/SQFT/YR

TOTAL BTU PER GROSS-SQFT PER YEAR FOR ENTIRE BUILDING = 220,538 BTU/S9FT/YR
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ROSES LAKE/GRANT CO WASHINGTON
LAT 47 12N LONG 119 19W ELEV 1185 FT

EM FMUOICKY O OCCVENCE OF CR NO7 IEPMTM IMJEPER( F1 I AMll COINCK1MT WET OLD TIRPUATURE IDEGNEES F) FC EACH MV 4ULS TEMPIRAI'JRE RAKE
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16
30
56
65
46

15
2
0

0

4
20
36
44
s1

42
31
12

0 0

2 6
10 30
22 60
30 71
40 97

43 103
42 111
36 l01
19 41
7 53

1 14
0 2

0

66

67
46
44
42
61

61
55
52
50

47
43
40

0

2

27
62
70
51

25

0

0 a 0

2 1 3
It 4 15
21 13 34
40 20 61

4" 31. s1

50 45 103
39 4? 113
22 43 117
9 29 10
1 32 70

0 2 27
0 6

0

7.

66
66

43
42
40

51

63
so

41
43
41

$9
6

3
15
35

1

16
2?

31
so
44
32

5
0

1
1 6
5 23

11 38

20 59
33 86
42 101
51 It#
4S 122

22 92
8 50

0 3

6
64
42
60

$3
51
49

46
42
36
33
29

0 0 9
2 0 2 56

9 1 is 57
16 5 21 56

6 32 11 44 54
2 48 22 72 5

13 54 42 109 49

30 44 19 641 46
59 29 56 644 42
46 18 36 114 39
41 3 11 55 31
20 0 4 24 30

I 1 S 24
I 0 I 23
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3S
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1
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1 4
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1 23

15 45
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3310
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44 124
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5 i5
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2

0

67
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44
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36
34
30

23

0

4
13
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11
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2

1

9
26
42
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46
30
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2

0

0 1 67
2 5 66
4 13 63
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19 15 40
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41 110 6
46 119 54
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0 2 9
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Norfolk WASjChanbers Field
Oceana NAS

Portsmouth
Qu~an1tico XCAS
Rad ford Ornance Works
RiChaoind/Byrd IAP
RichmonW Ouartermaster Depot
RoanokefWoodrum Aprt
Stamtton/shenandoah Valley
Vint Hill Farms Station
Williasberg,
Yorktowin

AbeArdeen
Bangor
Be I taighant 1AP
Blaine AFs
Bremertoni IAVSAIIpVO

Ephrata RAP
Everett use Paine AFB
Fairchild AFB/Spokane
Fort Lawiton
Fort Lewis/Cray AAF

Four Lake Comm Sta ANPI
Keyport
Longvijew
Madigan Army Rospital
Hakab AFS

Mar'ietta
McChord AFO/Tacopa
Mica Peak AFS
Noses LakeGr at Co 4
Olympia 4

Slatio

1C

36 56
36 49

36 51
38 30
37 1137 3037 26

37 19
38 16
38 45
37 16
37 14

N 1
46 59 123 49 12
47 43 122 43 1548 48 122 32 158
48 55 122 44 65
47 34 122 39 7
47 18 119 31 1272

47 37 117 38 2462
47 39 122 25 225
47 05 122 35 301

47 33 117 33 264247 42 122 37 17
46 10 122 56 12
47 06 122 32 275
48 23 124 41 1430
Z8 50 122 36 2017 09 122 29 32217 34 117 05 5198
17 12 119 19 1185,
16 58 122 54 215

Lt f

-c-

fee '1 4w oft IaMArISIrW 
LF r__Ah7618 13 20 23 NNW 3451 9377 917617 SSW 976 80 78 77 39 930 932 22127602 22 19 22 N1 3639 9177 897617 SW 8775 79 78 77 12 708 856 2184761s 10 20 22 NW10 3488 9377 917619 SW 89 716 79 78 77 41 874 961 2238778 1s 2 10 14 NW 6 434 93 77 91 76 21 S 87877 79 11880 33 1750 9 14 NW 9 468 91 71 89 71 24 SW 86 70 74 7372 14 609 124 12137720 164 14 17 N 6 3939 9576 92 7622 SW 9075797877 70 932 76519737727 122 14 17 N 6 3939 9576 927622 SW 9075 79 78 77 70 932 765 197379 58 1193 12 16 NW 9 4307 93 72 91 72 24 SW 8871757473 38 810 223146878 54 1201 12 16 NW 9 4307 93 72 91 72 24 SW 88 71 75 74 73 38 810 223 146877 41 425 7 11 NW 9 5010 93 74 90 73 23 S 88 73 7 76 75 28 749 386 14177642 70 17 20 N 10 3671 9377 917617SSW 8875807877 42 905 80720657631 25 17 20 NW 9 3623 9278 907717 SW 8776 79 78 77 21 809 1010 2290

WIRIER 11311 BATA
HIATI1

ely Berb

99% 95% t Spor

7!!! 

MEltE

ilsathing

SIMMER 8E1611 DA
All COiNiITINI N

Dry Bulo Wei oaIb

t% M1~U 5% ilp Nit% MCNB z5% mctI Range W. 5% MCWB i% 2.5% 5%

imiER CRIEA11 BAi
AIR ClIMutug

try Bub Wet Ib

grF rr IF G -

25
21
to
10
21

4

1
21
19

1
21
19
19
26

10

19

16

28
25
15
15
25

8

7
25
24

7
25
24
24
29

15
24
4
7
22

ESE
E

NNE
NNE

E

N

NNE
ESE

S

NNE
E

ESE
S

NNE
S

N
NE

6
6

15

15
8

17
6

24

WINTER JIESIIN SAM
TlIMA"ING

UI~dOIDry tuib

oneItit rip, q". '#I ie
~ .~., r

5316
5432
5738
5738
5432

5603

6790
5678
5339

6806
5432
5064
5328
5774

5738
52837
640
5809
5530

80 65
82 65
81 67
81 67
82 65

96 66

93 63
81 65
86 65

93 63
82 65
88 68
86 66
64 58

81 67
86 66
77 58
97 66
87 66

'TE

,VS.

77
78
77
77
78

93

90
77
82

90
78
85
82
62

77
82
74
94
83

62
64
65
65
64

65

62
64
64

62
64
67
65
58

65
65
57
65

55 33 NE 79 64 67 66 4

20 NNW
24 N
26 WSW
26 WSW
24 N

31 SSW

29 SSW
22 NNW
30 NNE

29 SSW
24 N
26 NW
32 NNE

9 SW

26 WSW
32 NNlE
20 SW
31 SSW

73
75
74
74
75

89

86
74
78

86
75
81
79
60

74
79

-71
90

61
62
63
63
62

63

61
62
62

61
62
65
63
57

63
63
56
63

65 63
66 64
68 65
68 65
66 64

67 66

65 63
67 64
67 65

65 63
66 64
69 67
68 66
60 59

68 65
68 66
59 58
67 66

62
63
63
63
63

64

62
63
63

62
63
66
64
58

63
64
56
64

SUMMER 3191M DATA 1 1 ITERIA SAIA
M R C UIN TIIN h 6 M IR o flhi0 g ui rgi

Dry Bulb Wet Bulb Dq BlIl Wet Blb
Mega

I
2
0
0
2

81

32
2
2

32
2
9
4
0

0
4
0

97

38
64
45
45
64

655

415
47

130

415
64

200
131

0

45
131

2
675

0

0
I

0

0

0
0
0
0
1
0

14
26
46
46
26

52

5
30
29

5
26

101
49
0

46
49
0

52

Stat ,
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0
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z
2)
zm

U)

0



Annual Cooling
Degree Days

VIRGINIA (continued)
Williamsburg
Yorktown

WASHINGTON
Aberdeen
Bangor
Bellingham IAP
Blaine AFS
Bremerton NAVSHIPYD

Ephrata MAP
Everett
Fairchild AFB/Spokane
Fort Lawton
Fort Lewis/Gray AAF

Four Lake Comm Sta ANG
Keypor t
Longview
Madigan Army Hospital
Makah AFS

Marietta
McChord AFB/Tacoma
Mica Peak APS
Moses Lake/Grant Co,
Olympia

Othello AFS,
Paine AFB/Everett
Pasco/Tri-Cities Aprt
Seattle NSA
Seattle-Tacoma IAP

1345

1539

13
89
44

44
89

941

49416

60
110

416
89

135
94
0

44
94

109

707
101

666
60

826
162

129
Spokane IAP
Tacoma
Tatoosh Island

388

138
0

State
Station

Annual Cooling
Degree Days

Walla Walla Aprt
Whidbey Island/Ault Fld

Whidbey Is/Oak Harbor
Yakima Firing Center
Yakima MAP

WEST VIRGINIA
Beckley/Raleigh Co Aprt
Charleston/Kanawha Aprt
Elkins/Randolph Co Aprt
Fairmont
Huntington

Martinsburg MAP
Parkersburg
Wheeling/Ohio Co Aprt

WISCONSIN

Antigo AFS.
Badger Ordnance Works
Camp McCoy
Green Bay/Austin-Straubel
La Crosse MAP

Madison/Truax Field
Milwaukee/Gen Mitchell Fld
Oshkosh/Wittman Field
Volk Field ANG/Camp Douglas

WYOMING
Casper IAP
Cheyenne MAP
F E Warren AFB/Cheyenne
Lander/Hunt Field
Rock Springs

Sheridan

State
Station

LAJ

-A

IN

-n

;U

;U

z

0

793
6

24
479
479

490
1055
389

8411098

922
1045

647

318
631
573
386
695
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MODEL 1151OP ALPHALINE@
DIFFERENTIAL PRESSURE
TRANSMITTER

Ranges from 0-5 inH20 to 0-750 inH20
Compatible with any 2-wire system
Solid state, plug-in circuit boards
Compact, rugged, impervious to vibration
External span and zero adjustments
0. 2% accuracy
Up to 600% elevation and
500% suppression

Adjustable damping

pLE
FEATURES

The Alphaine & Differential Pressure Transmitter* brings
true precision to the measurement of flow, level, low gage
pressure, vacuum, and specific gravity. Direct electronic
sensing with the completely sealed 5-Cell's capacitance
sensing element allows significant improvement in diffe-
rential pressure measurement. Because mechanical force
transfer is eliminated, performance is dramatically im-
proved and problems with shock and vibration are drasti-
cally reduced. Welded stress isolation clamping in the sen-
sor housing prevents introduction of errors due to stresses
and torques on the process flanges and minimizes effects OPEF
of line pressure and overpressure to 2000 psi (13.79 MPa). Pro

Installation, calibration, and commissioning are simpli- phrag
fied by compact design, external span and zero adjust- ter of
ments, and explosion-proof, weatherproof construction spring
with separate compartments for electronics and wiring press
connections. Volumetric displacement of less than 0.01 phragcubic in. (0.16 cm3) prevents pumping of the process fluid ortion
and eliminates the need for condensate chambers and sensir
level pots. Tantalum, Hastelloy C, and Monel are available sides
for corrosive service. Modular construction and plug-in tance
printed circuit boards aid in troubleshooting and reduce plates
parts stocking. mAdc

I-Rosemount

PRODUCT DATA SHEET 2256

4
I,

ADWIRES

CAPACITOR

SENSING
DIAPHRAGM

RIGID INSULATION

SILICONE
OIL

THE 8-Ceff

ISOLATING WELDED SEALS
DIAPHRAGM

RATION

cess pressure is transmitted through isolating dia-
ms and oil fill fluid to a sensing diaphragm in the cen-
the a-Cell. The sensing diaphragm is a stretched
element which deflects in response to differential

ure across it. The displacement of the sensing dia-
m, a maximum motion of 0.004 in. (0.10 mm), is prop-
al to the differential pressure. The position of the
ng diaphragm is detected by capacitor plates on both
of the sensing diaphragm. The differential capaci-
between the sensing diaphragm and the capacitor
is converted electronically to a 2-wire, linear, 4-20
or 10-50 mA dc signal.

Of"W",n "Kc., 197 1. 1975, 1976. 1985, 1986.
*May be protected by one or more of the following U.S. Patent Nos.
3,618.390; 3.646.538;3,793.885; 3,800,413; 3,975,719; 4.339,750 and Re.
30.03. CANADA PATENTED (BREVETE) 1974, 1975, 1976 and 1979.
May depend on nodel. Other Foreign Patents Issued and Pending.
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SPECIFICATIONS

* FUNCTIONAL SPECIFICATIONS
Service
Liquid, gas, and vapor.

Ranges
0-5to 0-30 inH2O (0-1.24 to 0-7.46 kPa)
0-25 to 0-150 inH2O (0-6.22 to 0-37.29 kPa)
0-125to 0-750 inH 20 (0-31.08 to 0-186.45 kPa)

Outputs
4-20 mA dc or 10-50 mA dc.
Smart 4-20 mA dc (See PDS 2593).

Power Supply
External power supply required.
4-20 mA dc: Transmitter operates on 12 to 45 V dc with noload.
10-50 mA dc: Transmitter operates on 30 to 85 V dc withno load.

Load Limitations
See Figure 1.

Indication
Optional meter with 2.3 in. (58.5 mm) scale.
Indication accuracy is ±2%.

* Hazardous Locations
Factory Mutual (FM) Approvals

Explosion Proof: Class I, Divisions 1 and 2, Groups B, C,and D. Dust-Ignition Proof: Class 11, Divisions 1 and 2,
Groups E, F, and G. Suitable For Use in: Class Ill, Divi-sions 1 and 2. Indoor and outdoor use. NEMA 4X.

Canadian Standards Association (CSA) Approvals
Certified for Class I, Division 2, Groups A, B, C and D;Class I, Division 1, Groups C and D; Class 11, Divisions1 and 2, Groups E, F, and G; Class Ill hazardous loca-tions; CSA enclosure 4, factory sealed.

intrinsic Safety Approvals
FM and CSA certifications optional for specific Classes,Divisions, and Groups when connected with approvedbarrier systems. See summary in PDS 2360.
FM explosion proof tag is standard. Appropriate tag willbe substituted if optional certification is selected.

Span and Zero
Continuously adjustable externally.

Zero Elevation and Suppression
Regardless of output specified, zero elevation and sup-pression must be such that neither the span nor the upperor lower range value exceed 100% of the upper range limit.
Maximum zero elevation is 600% of calibrated span.Maximum zero suppression is 500% of calibrated span.

Temperature Limits
-20 to + 200 *F ( -29 to + 93*C) Amplifier operating.-40 to +220 *F (-40 to +104 *C) Sensing element
operating with silicone fill.
+ 32 to + 160 OF (0 to + 71 'C) Sensing element operatingwith inert fill.
- 60 to + 250 F(- 51 to + 121 *C) Storage.

Static Pressure and Overpressure Limits
0 psia to 2000 psig (0 to 13.79 MPa) on either side without
damage to the transmitter.
Operates within specifications between static line pres-sures of 0.5 psia and 2000 psig (3.44 kPa to 13.79 MPa)for silicone oil transmitters, and between atmospheric and2000 psig (13.79 MPa) for inert fill transmitters.
10,000 psig (68.95 MPa) proof pressure on the flanges.

Humidity Limits
0 to 100% relative humidity.

Volumetric Displacement
Less than 0.01 cubic in. (0.16 cm).

Damping
Time constant continuously adjustable between 0.2 and1.67 seconds with silicone fill.
Inert fill: Higher time constant.

Turn-on Time
2 seconds. No warmup required.

FIGURE 1
LOAD LIMITATIONS

4-20 mA dc2150 ----------- ---

100

LOAD100
(OHMS) 000 Operating

500 Region

12 0 30 40 45 5
POWER SUPPLY (V dc)

Maximum Load = 50 (Power Supply Voltage - 12)

LOAD
(OHMS) 500 Operating

Region

34) so 70 80
POWER SUPPLY (V dc)

Maximum Load = 20 (Power Supply Voltage - 30)
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PERFORMANCE SPECIFICATIONS
(Zero based spans, reference conditions, silicone oil fill,.316 SSTisolating diaphragms)

Accuracy
± 0.2% of calibrated span. Includes combined effects of
linearity, hysteresis and repeatability.

Linearity
± 0.1% calibrated span.

Hysteresis
0.05% of calibrated span (0.1% for Range 5).

Dead Band
None.

Stability
±0.2% of upper range limit for 6 months.

Temperature Effect
At maximum span: e.g., 0-150 inH 2O (0-37.29 kPa) for
Range 4.

Zero Error: ± 0.5% of span per 100 *F (55 *C).
Total effect including span and zero errors: ± 1.0% of
span per 100 'F (55 *C).
Note: Double the specified effect for Range 3.

At minimum span: e.g., 0-25 inH2O (0-6.22 kPa) for
Range 4.

Zero Error: ± 3.0% of span per 100 *F (55 *C).
Total effect including span and zero errors: ± 3.5% ofspan per 1 00 0F (55 0C).
Note: Double the specified effect for Range 3.

Static Pressure Effect
Zero Error: ± 0.25% of upper range limit for 2000 psi (13.79
MPa). ± 0.5% for Range 3. Correctable through rezeroing
at line pressure.
Span Error: Correctable to ± 0.25% of reading per 1000 psi(6.9 MPa), or to ± 0.5% of reading per 1000 psi (6.9 MPa)for Range 3.

Vibration Effect
± 0.05% of upper range limit per g to 200 Hz in any axis.

Power Supply Effect
Less than 0.005% of output span per volt.

Load Effects
No load effect other than the change in power supplied to
the transmitter.

Mounting Position Effect
Zero shift of up to 1 inH2O (0.24 kPa) which can be cali-
brated out. No span effect. No effect in plane of diaphragm.

PHYSICAL SPECIFICATIONS
Materials of Constructiont

Isolating Diaphragms
316L SST, Hastelloy C-276, Monel or tantalum.

Drain/Vent Valves
316 SST, Haste//oy C, or Monel.

Process Flanges and Adapters
Nickel or cadmium-plated carbon steel, 316 SST, Hastel-
/oy C, or Monel.

Wetted O-rings
Viton. (Other materials also available)

Fill Fluid
Silicone oil or inert fill.

Bolts and Conduit Plug
Cadmium-plated carbon steel.

Electronics Housing
Low-copper aluminum. NEMA 4X.

Paint

Epoxy-polyester.

Process Connections
1/4 NPT on 2-1/8 in. (5.4 cm) centers on flanges. 1/2 NPT
on 2 (5.08cm), 2-1/8 (5.4 cm), or 2-1/4 in. (5.72 cm) centers
With adapters.

Electrical Connections
1/2 in. conduit with screw terminals and integral test jacks
compatible with miniature banana plugs (Pomona 2944,3690orequal).

Weight
12 pounds (5.44 kg) excluding options.

h-cel, Alphame. and Rosemount are registered trademarks of
Rosemount Inc-Terminology per SAMA Standard PMC20.1-1973.
tMonel is a trademark of International Nickel Co.

Hastelloy is a trademark of the Cabot Corp.
Viton is a trademark of E.1. Du Pont de Nemours & Co.

Rne~m ,,n*A
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SIGNAL LOOP MAY I1 GROUNDED AT
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Standard Accessories
All models are shipped with flange adapters, vent/drain
valves and one instruction manual per shipment.

Tagging
Alpha/ine* Differential Pressure Transmitters will be
tagged in accordance with customer requirements. Cus-
tomer tag is 0.018 in. (0.051 cm) thick with 0.125 in. (0.318
cm) high letters. All tags are stainless steel.

Calibration
Transmitters are factory calibrated to customer's specified
range. If calibration is not specified, transmitters are cali-
brated at maximum range. Calibration is at ambient tem-
perature and pressure.
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ORDERING INFORMATION

Iliop i ALPNALINEO DIFFERENTIAL PRESSURE TRANSMITTER

:OERANGES

S 0-5 to Q -30 inH2O 0-1.24 to 0-7.46 kPa 6 1 6
4 0-25 2 (.22 to 0-3729 kPa) O * -

S 0-125 tO n 2O(O-31.08 kO 0-186.45 kPa) C - . 2'
0-2b1 2

CODE
--

E
G
S

OUTPUT

4-20 mA dc with acustable damping
10-50 mA dc with adjuslable damping
1151 SMART 4-20 mA dc electonics (See 1151 PDS 2593)

CE

MATERIALS OF CONSTUCTOnw
FLANGES AND DRAINiVENT ISOLATfNG

ADAPTERS VALVES DIAPHtAGMS FILL RW
12 Cadmium-Plated CS 316 SST 316L SST
53 Nickel-Plated CS 316 SST Hastelloy C-276
54 Nickel-Plated CS 316 SST Monel
55 Nickel-Plated CS 316 SST Tantalum
22 316 SST 316 SST 316L SST
23 316 SST 316 SST Hastelloy C-276
24 316 SST 316 SST Monel Silicone
25 316 SST 316 SST Tantalum
33 Hasteloy C Hasteloy C Hastelloy C-276
35 Hastelloy C Hastelloy C Tantalum
44 Monel Monel Monel
83* Nickel-Plated CS Hasteloy C Hastelloy C-276
73- 316 SST Hastelloy C Hastelloy C-276 _

IA Cadmium-Plated CS 316 SST 316L SST
2A 316 SST 316 SST 316L SST
58 Nickel-Plated CS 316 SST Hasteloy C-276
28 316 SST 316 SST Hasteloy C-276
3B Hastelloy C Hastelloy C Hasteoy C-276 ;tInert Fill5D Nickel-Plated CS 316 SST Tantalum
2D 316 SST 316 SST Tantalum
3D Hastelloy C Hastelloy C Tantalum
8B" Nickel-Plated CS Hastelloy C Haste#oy C-276
7B" 316 SST Hastetoy C Haste#oy C-276

CODE OPfONS (See Product Doa Shad 23foraditional options)
M1 Linear Meter, 0 to 100% scale
M2 Square Root Meter, 0 to 100% flow
M3 Special Scale Meter, specify range desired
81 Mounting Bracket for mounting to 2 inch pipe
82 Mounting Bracket for panel mounting
B3 Flat Mounting Bracket for mounting to 2 inch pipe
D1 Side Vent/Drain, Top
D2 Side Vent/Drain, Bottom
E6 Canadian Standards Association (CSA) Approvals. Certified for Class I, Division 2, Groups A,

B. C, and D; Class I, Division 1, Groups Cand D; Class 1I, Divisions 1 and 2. Groups E, F.
and G; Class IlIl hazardous locations; CSA enclosure 4; factory sealed.

6 Factory Mutual (FM) Non-incendive, and Intrinsic Safety Approval (both system and entity
concepts). Intrinsic safety approval requires connection with approved barrier systems in
accordance with Rosemount drawing 1151-0214. See summary in PDS 2360. (Available
with Output Code E only.)

16 Canadian Standards Association (CSA) Intrinsic Safety Approval when connected with ap-
proved barrier systems. See summary in PDS 2360. (Available with Output Code E only.)

- Other Options. Note: Insert the appropriate option codes to specify any of the additional
options described in PDS 2360.

11S1DP 4 E 12 MlB1 4 - TYPICAL MODEL NLIMBER

*NOTE: Bolts and conduit plug are plated carbon steel.
*Meets NACE material recommendations per MR 01-75.

ADDITIONAL OPTIONS Other Series 1151 Pressure Transmitter Product Data Sheets:
All series 1151 transmitter options are described in Product

Data Sheet 2360. These include optional materials, outputs, tests, PDS2257: 1151 DP High Differential Pressure
etc. Any appropriate option code can be added to the basic model PDS2258: 1151 HP High Une Pressure Differential
number. PDS2259: 1151 DP Square Root Differential Flow

PDS2260: 1151 GP Gage Pressure
ACCESSORY 3-VALVE MANIFOLD (Packaged Separately) PDS2261: 1151 AP Absolute Pressure
ACCESORY-VA-1:VE MANIFOLD (Pakaged SeptelyPDS2262: 1151 LT Liquid LevelPart No. 1151-150-1 3-Valve Manifold, Carbon Steel PDS2294: 1151 DR Draft Range Differential Pressure(Anderson, Greenwood & Co., M4AVC). PDS2360: 1151 Pressure Transmitter Options
Part No. 1151-150-2: 3-Valve Manifold, 316 SST with carbon PDS2394: 1151DP&1151GP Remote Seals
steel bolts

(Anderson, Greenwood & Co. M4AVS).

R o sem ou it Inc. 12001 TECHNOLOGY DRIVE EDEN PRAIRIE, MINNESOTA 55344 U.S.A.

PHONE: (612) 941-5560 TELEX: 4310024,4310012 CABLE: ROSEMOUNT e
Revised 10/87
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MODEL 8400 MAIN BOARD

K2 (TOTALIZER
SCALING) SWITCHES

LOCK/OUT-OF-LOCK LED'S

FLOWTUBE SIZE
SELECTOR SWITCH

CALIBRATE SWITCH

OPTIONAL LCD
DISPLAYS:

NUSONICS. Inc

L MODLG8400
SONICFLOWMETER1
FOW RATE - GPM

"DYNAMIC"
ZEROING 3WITCH

TOTALIZED
FLOW

RATE

STANDARD SEAL-FREE
REMOVABLE TRANSDUCERS

The latest addition to NUSONICS' family of transit-time
sonic flowmeters, the Model 8400 combines the best
features of its predecessors in a single package:

" Basic flowmeter on a single printed-circuit board.
This design offers significant cost advantages over
multiple-card designs. Multiple-card meters usually
have controls located at the card edge; since the Model
8400 PCB is mounted flat in the enclosure, all controls
are easily accessible and clearly labeled.

" Extended operating range

The Model 8400 operates over a flow velocity range of
0.5 to 50.0 feet per second. In some applications, flow

STRAP-ON TRANSDUCERS

N Display options

In addition to standard pulse and current outputs, the
user may specify visual displays of flowrate (scalable to
any units) and totalized flow for liquid crystal displays
(LCD) mounted on the enclosure door.

0 Virtually Maintenance-Free

Since the Model 8400 has no moving parts, there
is no wear.Unlike mechanical flowmeter types,
periodic maintenance is unnecessary, and the life
of the flowmeter is far greater than mechanical
types. Also, output drift associated with wear is

C

U



Flowmeter Components
The Model 8400 consists of two major elements: the transmitteror elec-
tronics, housed in an enclosure, and a set of transducers mounted on the pipe.
Standard transmitters are provided in NEMA 4X (thermoplastic) enclosures,
with explosion-proof NEMA 7 enclosures optional. The transmitter may also
be equipped with a heater/thermostat, which permits operation below -10C
(+ 14*F) to as low as -60*C(-76*F).

The transmitter and transducers are connected by 25 feet of signal cable,
provided by NUSONICS. In some instances, cable length may be extended to
100 feet.

Flowmeter transducers are available in two configurations, strap-on or wetted.
The standard transducer is the wetted style.

Wetted Transducers
NUSONICS wetted transducers are a unique, seal-free all-metal design, which
minimizes the potential for transducer damage due to corrosion or environ-
mental exposure. They are mounted via an integral flange to weld bosses
which are aligned on either side of the pipe, and are available in three sizes,
1/2", I " and 2 " diameter. Generally, 1/2" transducers are provided for 2-6"
pipe sizes, I " transducers for 8-24" pipes and 2" transducers are recom-
mended for pipes greater than 24" in diameter. In some applications such as
clean water, the 1 " transducer may be employed beyond 24".

Wetted transducers may be provided in factory-fabricated flowtubes, or in kit
form for installation in an existing line. The latter is especially economical at
larger pipe sizes, or for non-metallic pipe materials.

Our saddle plate design allows the user to employ wetted transducers on
concrete pipes, where it is not possible to weld a mounting boss to the pipe
wall, or to insert a factory flowtube.

Titanium is the standard material of construction for wetted transducers.
Other available materials include 3 1 6 stainless steel, Hastelloys B and C,
Carpenter 20, zirconium and PVC.

Strap-On Transducers
Unequalled in ease of installation and flexibility of application, Strap-on
transducers are a convenient altemative to the wetted design.

Installation is accomplished in several easy steps - the entire process typically
requires less then 30 minutes. Since the transducers are strapped to the
outside of the pipe, the integrity of the pipe is maintained, there is no pressure
loss and no possibility of corrosion damage.

Strap-on transducers are ideal for locations where conditions or code prohibit
installation of wetted transducers, or in instances where the line cannot be
shut down for installation. They are easily relocated to other pipes, and
operate on many pipe materials, including carbon and stainless steels, ductile
iron, brass, copper, PVC, glass, and some cast irons.

The transducers are mounted on a set of rails which strap to the sides of a
pipe, and their locations on the rails can be changed in order to maximize the
signal. Each rail includes a scale by which transducer location is determined.
Installation simply involves securing the rails to the sides of the pipe, the
removal of surface paint with a sanding block (provided), and the application
of coupling grease to the transducer location points.

Strap-on transducers are suitable for horizontal, vertical or inclined pipes, and
sense flow equally well in either forward or reverse directions.

Output and Display
The basic output of the Model 8400 transmitter is a stream of 5-volt pulses,
the frequency of which is proportional to flowrate. A current output (4-20
mA or 0-20 mA) is also standard. Both outputs are isolated.

Also included are two 5-volt logic level outputs, one to indicate change in flow
direction and another to indicate loss of "lock", or signal synchronization
(failure indication).

Optional LCD displays of flowrate and totalized flow are available. The LCD
panel mounts to the door of the transmitter enclosure.

The flowrate display is a 3 112-digit LCD. Typically, the LCD is factory-preset
to units specified by the customer, but the display may be easily rescaled in the
field.

The totalizer option includes the totalizer circuitry which resides on the main
board, and a 6-digit LCD display of totalized volume in any desired units. The
totalizer indication is non-volatile, battery-backed at all times. Hence, when
main power is interrupted, the display is maintained. It will retain the last
totalized reading for the life of the battery, typically five years or longer. Meter
factor switches on the main board allow the user to change the volumetric
units which are totalized.

The LCD counter may be provided integral to the transmitter (door-mounted)
or separately, for remote mounting. A factored pulse output is provided in
conjunction with remote mounting of the counter.

Controls

"Dynamic" Zeroing (Wetted Transducers)
The Model 8400 is provided factory calibrated and "zeroed", such that
outputs indicate zero (or 4 mA) under no-flow conditions, and outputs at a
given flowrate are the same regardless of direction of flow. However, when
changing transducers, installing flowmeter kits, or when moving the meter to a
.different size flowtube, zeroing is recommended.

Under constant flow conditions, the user simulates bidirectional flow by
changing positions of a forwardireverse switch on the main board. By simply
observing output for each "direction", a one-step adjustment is made to zero
the meter.

A zero LED (light-emitting diode) on the main board may also be used to
determine when the meter is zeroed under no-flowconditions.

"Fail-Safe" Mode
When prohibitive amounts of entrained solids or gases are present, meter
operation may be interrupted. When such a condition occurs, the meter will
deliver the last valid flow output for 60 seconds, then drive the outputs to
zero (4 mA) or to full scale (at the user's option) in order to indicate this
condition.

A "lock" LED on the main board illuminates when the unit is synchronized
and operating properly.

Calibration and Flowtube Size
Though provided factory-scaled to accommodate flowrate ranges specified
by the userithe Model 8400 includes controls which enable the user to
rescale the basic output of the Model 8400 to a different maximum flowrate,
if desired.

Often, rescaling is done in conjunction with changing the location of the
flowmeter. When this involves moving the meter to a different size pipe, the
new size is selected with an on-board switch.



Applications and Performance
The Model 8400 is well-suited for a variety of liquid applications. Generally,
entrained solids and/or gases should be minimized, although small amounts
can be tolerated. For example, liquids such as sewage influent and industrial
wastewater which frequently contain significant amounts of solids are normally
good applications for the Model 8400 with standard transducers.

Clean liquids such as potable water, or liquids such as river or lake water that
contain primarily dissolved solids are excellent applications. The strap-on
transducer design is especially suited for metering in chemical plant or indus-
trial environments, where liquids are in many cases corrosive and its
non-contact design offers unique maintenance and safety advantages. Example
applications include many acids and bases, and almost all organic chemicals/
solvents. Either transducer design is suitable for hydrocarbons such as gasoline,
kerosine, crude oil, etc.

OUTPUTS
Standard

Optional

POWER:
Supply

Consumption

Analog, 4-20 mA (isolated) for-
ward and reverse, into 800
ohms or less

Unfactored pulse, 5-volt (isolated)
from 3300 ohm source

Fault relay, SPST, 0.5 amp resistive,
max. switching current. 100
VDC max. switching voltage.

Factored pulse, 26-volt (non-
isolated), 8.3 ms duration, 40
ohm source max. current 130
mA to drive 24 VDC counter.

-OR-
5-volt (non-isolated), 8.3 ms dura-

tion from 1000 ohm source to
drive TTL load

115 or 230 (± I0%)VAC, 50 to
60 Hz

12 watts standard, 212 watts wI
optional heater

In most applications, NUSONICS Model 8400 offers ± I % of readingaccuracy at all flowrates greater than I ft/sec with the wetted transducer
design. Calibration tests conducted by an independent lab have shown that
this error band may apply to rates as low as 0.5 ft/sec. Error bands of ± 0.5%
of rate above I ft/sec have been recorded. The Model 8400 with strap-on
transducers delivers typical accuracies of ± I to 3% of readin, by comparison.

Some manufacturers use the term "percent of full scale" rather than percent
of reading to describe flowmeter accuracy. There is a significant difference
between the two; I % of reading insures an error within plus or minus 1 % of
actual rate over an entire range, while, for a 10:1 turndown range, "I % of
full scale" is equivalent to ± 10% of reading at minimum flow!

Where meter accuracy is a primary requirement, the wetted transducer should
be strongly considered. However, when ease of installation, and non-invasive
design are the main considerations, strap-on transducers should be specified.

SPECIFICATIONS

Liquid Temperature

Liquid Pressure

Ambient Temperature

OPTIONAL DI
Rate
Totalizer

-40*C(-40*F) to
+ 150*C(+302*F),
higher range optional

1000 psig maximum
standard, higher range
optional

-10*C(+14 0 F) to
+60*C(+ 1400 F) at
transmitter (std.)

-60*C(-76 0 F) to +60 0 C
with optional heater

SPLAYS:
3'/2 digit LCD
6 digit LCD, resettable,

nonvolatile
(battery-backed)
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MODEL 8400 FLOWMETER
SONIC FLOWMETER SPECIFICATIONS

8400SPEC 8/87

GENERAL REQUIREMENTS

The flowmeter shall be of the general classification SONIC
FLOWMETER. It shall consist of a primary element, flowtube and trans-
mitter. The flowmeter shall be a Model 8400 as manufactured by
NUSONICS, Inc., or approved equal.

PRIMARY ELEMENT

Two (2) output signals proportional to flow rate shall be provided as
follows:

1. Isolated 5-volt DC rectangular pulses into 1000 ohms or greater.

2. Isolated 4-20 mA current for loads of up to 800 ohms.

The primary element shall employ a single pair of electroacoustic trans-
ducers mounted diagonally in a flowtube. When installed, the flowtube
shall be positioned in the manner suggested by the manufacturer to
achieve optimum performance and reliability.

The electroacoustic transducer elements shall be mounted within an all-
metal housing, completely isolating the measured fluid from the
transducer. The housing shall be of a design that is free of O-ring and
gasket seals except for one at the mounting flange.

The transducer faces shall be parallel to and directly facing each other to
avoid refraction of sonic pulses and the attendant error.

The transducers shall be mounted in such a way as to take advantage of
natural liquid circulation to keep them relatively clean. Performance
shall not be degraded by normal grease build-up.

The electroacoustic transducer elements shall be removable for service
or inspection without drainage or depressurization of the pipe.

FLOWTUBE

The flowtube shall be of _ -inch diameter, with material of construc-
tion to match piping.

TRANSMITTER ELECTRONICS

The transmitter electronics shall be mounted in a NEMA 4X enclosure
with optional viewing window. The electronics shall be connected to the
transducers by - feet of cable. The electronic circuit boards shall
be conformally coated for moisture and fungus protection.

The electronics shall incorporate built-in protection against AC line tran-
sients and lightning spikes.

The electronics shall have provisions to reject external electrical noise
and operate satisfactorily despite momentary blockage of the acoustic
path between transducers.

The following shall be incorporated in the flowmeter electronics:

- Dynamic zeroing switch to permit zeroing of the meter under flow
conditions.

- Flowrate calibrator and scaling frequency switches.

- Flowtube size selector switch.

- A fail-safe mode selector switch which, at the user's option, drives
the meter output to zero or to full scale 60 seconds after signal
interruption.

- Forward/reverse flow signal.

- Diagnostic LED's.

OPTIONS AVAILABLE

1. A 31%-digit LCD display for flowrate.

2. A 6-digit local LCD display of totalized flow. The totalizer shall be non-
volatile and supplied with 5-year battery backup.

3. A 6-digit remote electromechanical totalizing counter.

4. A 24-volt DC factored pulse output.

METER ACCURACY

Meter accuracy shall be + /- 1% of actual flow for velocities over 1 foot/
second, and Reynolds numbers greater than 100,000, with the meter
located in straight, unobstructed piping extending at least 10 pipe diam-
eters upstream and three diameters downstream of a "tee" or 900
elbow.

The flowmeter system shall be factory tested and calibrated. A calibra-
tion report shall be provided with the system.

Printed in U.S.A.

11391 E. Tecumseh St., Tulsa OK 74116-1602 Phone: (918) 438-1010 Tele x: 49-7592 fAX: 918-438-6420



Rosemount Analytical Model 399
Combination pH/ORP Sensor

* DISPOSABLE DESIGN provides convenience
and economical advantages where minimal
troubleshooting and maintenance downtime
are of prime importance.

* CHEMICA L LY RUGGED "KYNA R"' BODY
provides maximum resistance and is completely
sealed to eliminate sensor leakage.

* DOUBLE JUNCTION REFERENCE CELL ensures
longer sensor life in process solutions containing
poisoning ions.

FEATURES
The Uniloc* Model 399 Sensor measures the pH or the Oxidation

Reduction Potential (ORP) of aqueous solutions in pipelines, open tanks,
or ponds. It is suitable for virtually all pH/ORP applications where a low
cost, disposable sensor is required. The combination electrode features
a peripheral ceramic junction constructed in an annular design around
the pH/ORP sensitive membrane. The double junction reference cell
configuration ensures longer life in process solutions containing am-
monia/chlorine, cyanides/sulfides or other poisoning ions.

The sensor is housed in a molded KYNAR (PVDF) body with Viton'
O-rings, making it virtually indestructable and chemical resistant. Com-
plete encapsulation eliminates leakage or high humidity problems tradi-
tionally found in other pH/ORP designs. The simplified construction,
designed with user convenience in mind, does not require electrolyte
(KCI) replenishment or any high maintenance troubleshooting
procedures.

The Uniloc pH/ORP method features an integral preamplifier to con-
vert the high impedance pH or ORP mV signal into a stable, noise-free
signal with transmission capability of up to three miles. The Uniloc
method has become the industry standard for pH/ORP measurement
reliability.

Installation versatility is easily achieved through the wide variety of
mounting configurations. The Model 399 features 1-inch (MNPT), front
and rear facing connections for insertion, submersion or flow through
pH applications.

PHYSICAL SPECIFICATIONS

Materials of Construction:
Glass filled KYNAR (PVDF), glass, ceramic and VITON

Process Connections:
1-inch MNPT

Interconnecting Cable:
5 conductor, 10 feet cable undressed

Temperature Compensation:
Automatic 0 to 850C (320 to 1850F)
Temperature compensation is not required for 399 ORP when used
with Uniloc Models 1060, 1023 or 1181ORP.

Maximum Pressure:
690 kPa (100 psig) at 650C (see Graph A)

Weight/Shipping Weight
0.45 kg/0.9 kg (1 lb./2 lbs.)

'Reg. U.S. Pat. Office for Pennwalt's polyvinylidene fluoride.
'Reg. U.S. Pat. Office for DuPont's fluoroelastomer.



MOUNTING AND DIMENSIONAL DRAWING
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SUBMERSION INSTALLATIONS
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ORDERING INFORMATION
171-399 May 1988

The Model 399 pHIORP Sensor is housed in a molded KYNAR' body with 1-inch MNPT threads suitable for insertion, submersion or flow throughinstallation. The sensor includes a general purpose pH electrode or a platinum ORP electrode and a double junction gell filled reference electrode.The Model 399pH is available with or without an integral hermetically sealed preamplifier. The Model 3990RP is available only with an integral hermeticallysealed preamplifier. Automatic temperature compensation is standard with the Model 399pH but is not required on the Model 3990RP (except whenused with the Model 1 0540RP Microprocessor Analyzer). Two cable lengths are offered for the pH sensor (3.0 m or 10 m). A 10 meter cable (32.8feet) is available for the QAP sensor.

MODEL
399 SENSOR

CODE FUNCTION (Must select one)
pH Measures pH -

oRp Measures Oxidation Reduction Potential

CODE OP TIONS - 399 pH (Must select one)
01 10 ft. cable with integral preamp for Models 1181pH & 1050
05 10 m cable with integral p reamp for Models 1181pH & 1050
03 10 ft. cable with integral preamp for Model 1003
06 10 m cable with integral preamp for Model 1003
07 10 ft. cable with integral preamp for Model 1054pH
08 10 m cable with integral preamp for Model 1054pH
02 10 ft. coax cable for remote preamp, 3K ohm TC (Models 1181, 1050 & 1003)
09 10 ft. coax cable for remote preamp, PT-1 00 TC (Model 1054pH)

CODE OPTIONS - 399ORP (Must select one)
30 10 m cable with integral preamp for Models 1181 ORP & 1060
31 10 mn cable with integral prea'mp for Model 1023
32 10 m cable with integral preamp for Model 10540RP

CODE OPTIONS
11 Stainless steel nameplate (specify marking)
16 1 -inch CPVC tee with 1-inch FNPT connections

399 pH 01 - 11 EXAMPLE

ACCESSORIES
UNILOC

PART NUMBER
1000856
1000857
22719-02
9322014
9330022

DESCRIPTION
Handrail mounting bracket for use with instruments
Handrail mounting bracket for use with J-box
Weatherproof junction box
1-inch FNPT union of KYNAR
1-inch FNPT CPVC union

'Reg. U.S. Pat. Office for Pennwalt's polyvinylidene fluoride

ROSEMOUNT Measurement
Control
Analytical
Valves

Rosmount Analytical Inc.
2400 Barranca Parkway
Irvine, CA 92714
Tel: (714) 863-1181
Telex: 67-8387 UNILOC IRIN
Fax: (714) 474-7250



Rosemount' Analytical Model 1054A SeriesMicroprocessor Analyzers

* SELF DIAGNOSTICS with a
user selectable fault alarm
relay alerts operator if
corrective action is required.

* NEMA 4X WEATHERPROOF
CORROSION-RESISTANT
ENCLOSURE Compact DIN size
takes up less panel space and is
suitable for pipe or wall mounting
in most industrial environments.

" NO BATTERY BACK-UP REQUIRED. Non-volatile EEPROM memory permits
instrument shop configuration prior to installation and information is not lost in
the event of a power failure.

" DUAL ALARMS WITH PROGRAMMABLE LOGIC AND TIME DELAY ACTIONS
with adjustable hysteresis provides greater adaptability to on/off control
applications. A third relay is provided with timer functions.

" PROGRAMMABLE HOLD OUTPUT FUNCTION provides manual control of the
isolated output to a control system during routine sensor maintenance or
between batch processing. During fault conditions the hold output is
programmable to default to a preset or process value.

" KEYBOARD SECURITY is user selectable. Data may be read but changes to
calibration and set points are safe.



MODEL 1054A MICROPROCESSOR ANALYZERS

FEATURES AND APPLICATIONS
The Model 1054A Microprocessor Analyzers, with the appropriate

sensor, are designed to continuously measure and control the pH,
ORP, conductivity, percent concentration and residual chlorine of
industrial processes.

The Model 1054A is housed in a NEMA 4X (IP65) weatherproof
corrosion-resistant flame retardant enclosure suitable for panel, pipe
or wall mounting. All functions are accessed through the front panel
membrane keyboard which features tactile feedback. Measurement
data may be read at any time, however settings may be protected
against accidental or unauthorized changes by a user selectable
security code. The display indicates the measured value in engi-
neering units as well as temperature, alarm status, hold output and
fault conditions.

The 1054A transmits a user selected isolated current output is con-
tinuously expandable over the measurement range in either Direct
or Reverse and can be displayed in milliamps or percent. Output
dampening of 0-999 secs. is user selectable.

Hold function and fault condition defaults for the the dual alarms
and current output are user selected. This feature allows manual
control during sensor maintenance and instrument detected fault
conditions.

Dual alarms are a standard feature on the Model 1054A and are
programmable for either high or low operation. Alarm 2 may be pro-
grammed as a fault alarm. Both alarms feature independent set-

points, adjustable hysteresis and time delay action. The time delay is
convenient when an alarm is used for corrective action, such as
shutting down a demineralizer for regeneration. Time delay will
ignore a temporary breakthrough and prevent shutting down a dem-
ineralizer unit prematurely. A dedicated interval timer with relay is
also provided.

Automatic or manual temperature compensation is keyboard
selectable. The process temperature is accurately measured at the
sensor assembly and is read on the display. For greater accuracy,
the temperature indication may be standardized to the process tem-
perature. The temperature may be configured to read in 'C or 'F

Calibration is easily accomplished by simply immersing the sensor
in a known solution and entering the value With two point calibra-
tion, the Model 1054A will automatically calculate the pH electrode
slope, or in the case of conductivity, the temperature slope of the
solution.

The Model 1054A Microprocessor analyzer comes standard with an
LCD display. An LED display is available as an option.

The Model 1054A's continuous self diagnostics alert the operator to
ROM, EEPROM, temperature, measuring electrode and open wiring
faults.

PHYSICAL SPECIFICATIONS - GENERAL

Enclosure: Black, ABS, NEMA 4X, IP65

Front Panel: Membrane keyboard with tactile feedback and user
selectable security. Black and white on grey.

Digital Display: LCD, black on grey
Optional, red LED
Character Height: 18mm (0.7 inch)

Dimensions: 144 X 144 X 192mm
(5.7 X 5.7 X 7.6 inches)

Electrical Classification: General purpose

Power: 115 VAC, ± 10%, 50/60 Hz ± 6%, 4.0 W
230 VAC, ± 10%, 50/60 Hz ± 6%, 4.0 W

Current Output: Isolated, Direct or Reverse 0-20 mA or 4-20 mA
into 600 ohms maximum load

Ambient Temperature: -20 to 65'C

Alarms: Dual, field selectable High/Low, High/High, Low/Low
Alarm 2 configurable as a fault alarm
Time Delay 0 to 254 seconds
Dual Setpoints, continuously adjustable
Hysteresis is adjustable up to 2 pH units or 25% full scale

for low side/High Alarm and high side/Low Alarm

Internal Timer: Interval: 10 min. to 2999 days
On Counts: 1 to 60
On Duration: 1 to 299.9 seconds
Off Duration: 1 to 299.9 seconds
Wait Duration: 1 to 299.9 seconds
Controls dedicated relay

Relay Contacts: Epoxy Sealed Form A contacts, SPST, Normally
Open.

Resistive Inductive

28 VDC
115 VAC
230 VAC

6.0 Amps
6.0 Amps
6.0 Amps

3.0 Amps
3.0 Amps
1.5 Amps

WeIght/Shipping Weight: 1.1 kg/1.6 kg (2.5 lbs./3.5 lbs.)

Ambient Humidity: 0-95%

3
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The Model 1054A pH Analyzer uses a preamplifier that converts
the high impedance pH glass electrode signal to a low impedance
signal. The result is that the pH signal may be reliably transmitted
from the sensor to the analyzer using standard shielded 4-wire
instrument cable. The preamplifier may be located in one of three
areas; in the pH sensor for best performance, in a remote junction
box when process temperatures exceed 80'C (176F) in submersion
applications, or in the analyzer when the distance between the pH
sensor and the analyzer is 4.5 meters (15 feet) or less.

The Model 1054A pH measures over the full range of 0-14 pH. The
current output may be calibrated to represent any 1 to 14 pH span.
Calibration is easily accomplished by simply entering the pH value
and standardizing to a grab sample or buffer. A two-point calibration
is made by immersing the sensor in two different buffer solutions
and entering the pH values. When two buffers are used, the micro-
processor automatically calculates the electrode slope which is
used for self-diagnostics. This value can be read on the LCD display
to assist in manually adjusting the pH electrode efficiency for longer
electrode life.

INSTRUMENT SPECIFICATIONS @ 25-C

Measurement Range: 0-14 pH

Output Scale Expansion: Zero suppression: up to 13 pH units
Span: Any pH from 1 to 14

Accuracy: ±0.01 pH

Repeatability: ±0.01 pH

Stability: ±0.01 pH/month/non-cumulative

Temperature Coefficient: Input: ±0.003 pHPC
Output: ±0.006 pHrC

Temperature Compensation: PT 100 RTD, Automatic or Manual
-15 to 100'C

RECOMMENDED SENSORS:
Model 300 Retractable pH Sensor
Model 320B Flow Through pH Sensor
Model 320HP High Purity pH Sensor *
Model 328 Steam Sterilizable pH Sensor
Model 381 Insertion/Submersion/Flow pH Sensor
Model 385 Retractable pH Sensor
Model 399 Disposable pH Sensor

*Model 1054A pH includes programmable temperature correction
required for the presence of ammonia used in treating high purity
boiler feed water.

The Mdem 1054A ORP Analyaer measures over the full range of -1500 mV
to +1500 mV full scale user selectable in either the American convention
(Oxidation Reduction Potential), or the European convention (Reduction
Oxidatio-Redox). Although temperature compensation is not required for
ORP measurements, the process temperature is measured and displayed.
Temperature measurement is made by a Pt 100 RTD located in the sensor
assembly.

INSTRUMENT SPECIFICATIONS @ 25-C

Measurement Range: -1500 to + 1500 mV

Output Scale Expansion: Zero suppression: up to 1350 mV
Span: from ± 1500 mV to ±1500 mV

Accuracy: ±1.0 mV

Repeatability: ± 1.0 mV

Stability: ± 1.0 mV/month, non-cumulative

Temperature Coefficient: Input: ±0.6 mVfC
Output: ± 1.2 mVfC

Temperature Measurement: -15 to 100'C

RECOMMENDED SENSORS:
Model 300 Retractable ORP Sensor
Model 330B Flow Through ORP Sensor
Model 381 Insertion/Submersion/Flow ORP Sensor
Model 385 Retractable ORP Sensor
Model 399 Disposable ORP Sensor



MODEL 1054A MICROPROCESSOR ANALYZERS

The Model 1054A C Conductivity Analyzer measures over the
range of 0-2 gS/cm to 0-1,000 mS/cm. Temperature slope may be
adjusted anywhere between 0 and 5% to provide greater accuracy
in chemical concentration control. The temperature slope is factory
set at 2% as a representative value, but each conductive solution
has its own set of temperature vs. concentration curves. The Model
1054A C will automatically calculate the temperature slope for any
given solution, or permits manual adjustment of the temperature
slope if already known. On calibration the analyzer will also
automatically correct for cell constant variations for better
measurement accuracy.

INSTRUMENT SPECIFICATIONS @ 25'C
Measurement Range: 0-2 pS/cm to 0-1,000 mS/cm

Auto range multipliers of X20, X200, X2,000,
X20,000

Output Scale Expansion: Zero suppression: up to 90% full scale.
Span: from 10% to 100% full scale

Accuracy: ±0.5% of measured range

Repeatability: ±0.25% of output range

Stability: ±0.25% of output range/month, non-cumulative

Temperature Coefficient: Input: ±0.03%rC of reading
Output: ±0.04%/C of reading

Temperature Compensation: 0-200' (automatic or manual)

Temperature Slope Adjustment: 0-5%/'C

RECOMMENDED SENSORS (SEE TABLE 1):
Model 112 Insertion Conductivity Sensor
Model 140 Retractable Conductivity Sensor
Model 141 Insertion Conductivity Sensor
Model 142 Insertion Conductivity Sensor
Model 150 Insertion/Submersion Conductivity Sensor
Model 160 insertion/Submersion Conductivity Sensor

The Model 1054A T Toroidal Conductivity Analyzer measures
over the full range of 0-100 pS/cm to 0-2,000 mS/cm. The Model
1054A T uses an inductive principle of measurement and employs
the use of toroidal (electrodeless) conductivity sensors. Toroidal
conductivity sensors have no electrodes exposed to the measured
solution which practically eliminates routine sensor maintenance in
applications where electrode fouling may occur.

The Model 1054A T features cell constant correction and the
0-5%/'C temperature slope adjustment available on the Model
1054A C.

INSTRUMENT SPECIFICATIONS @ 25'C
Measurement Range: 0-100 gS/cm to 0-2,000 mS/cm

Output Scale Expansion: Zero suppression: up to 90% full scale.
Span: from 10% to 100 % full scale

Accuracy: ±0.5% of measured range

Repeatability: ±0.25% of output range

Zero Offset Error: 5 S/C for 1.0 cell constant

Stability: ±0.25% of output range/month, non-cumulative

Temperature Coefficient: Input: ±0.03%/*C of reading
Output: ±0.04%/C of reading

Temperature Compensation: 0 to 200'C (automatic or manual)

Temperature Slope Adjustment: 0-5%/C

RECOMMENDED TOROIDAL SENSORS:
FULL SCALE

Minimum Maximum
Model 222 Sensor 0-500 pS/cm 0-2000 mS/cm
Model 224 Sensor 0-100 pS/cm 0-1000 mS/cm
Model 225 Sensor 0-250 gS/cm 0-2000 mS/cm
Model 228 Sensor 0-250 f±S/cm 0-2000 mS/cm
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ORDERING INFORMATION

The Model 1054A Microprocessor Analyzer is housed in a NEMA 4X weatherproof, corrosion-resistant housing suitable for panel, pipe or wall
mounting. The analyzer operates on 115 VAC, 60 Hz unless otherwise specified. Standard features include LCD digital display, isolated current
outputs, dual alarms, automatic temperature compensation.

MODEL

1054A MICROPROCESSOR ANALYZER

CODE INPUT (Required Selection)
pH pH measurement in an aqueous solution

ORP Oxidation Reduction Potential
C Conductivity
T Toroidal Conductivity
% Percent Concentration

RCI Residual Chlorine

CODE OPTIONS
02 LED Display
05 230 VAC, 50/60 Hz Power
07 Wall Mounting Plate with Junction Box
08 Two-inch Pipe/Wall Mounting Bracket
11 Stainless Steel Tag (specify marking)

CODE pH/ORP OPTIONS
54 Integral Preamp

1054A pH 07 -11- 54 EXAMPLE
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Rosemount Analytical

" SUITABLE FOR INSER TION/SUBMERSION/
FLOW-THROUGH installation.

* TEMPERA TURE COMPENSA TION is
provided as integral part of sensor.

* OPERA TES IN HIGH PRESSURE SYSTEM
to 175 psig at 100OF.

* SENSOR CONS TANTS OF 1.0, 2.0 and 5.0
are available.

FEATURES AND APPLICATIONS
The Rosemount Analytical Model 160 Insertion/Submersion Sensor

is available in sensor constants of 1.0, 2.0 or 5.0 which cover conduc-
tivity ranges from 0 - 100 to 0 - 50,000 micromhos when used with
the Uniloc Model 733, Model 750 or 1181C Analyzers/Transmitters.
Conductivity ranges are from 2.0 to 100,000 micromhos when used
with the Model 1054C Analyzer/Transmitters.

The KYNAR' housing has both rear-facing and forward-facing, one-
inch, male pipe threads. The sensor can be threaded into a process
line or the side of a tank, or be attached to a length of pipe for submer-
sible installation. An integral 12-foot cable is supplied for interconnec-
tions to the analyzer/transmitter. The Model 160 is available with a 1-1/2
inch CPVC tee Code 16 for flow-through installation.

SPECIFICATIONS
Available Sensor Constants: 1.0, 2.0, and 5.0
Process Connection: 1-inch MNPT both front and rear threads
Wetted Materials: Electrodes: Gold plated Hastelloy C2

Insulators: KYNAR and VITONI
Temperature Compensation: 0 to 121 *C (32 to 2500F)
PressurelTemperature Rating: (see graph)

Pressure
1207 kPa (175 psig)

345 kPa (50 psig)

Temperature
38*C (1 00*F)

121 0C.(250-F)

Junction Box: Code 17: ABS, meets NEMA 4X specifications
210 mm x 127 mm H x 102 mm D
(8-1/ in. x 5 in. x 4 in.)

Integral Cable: Four conductor cable with one shielded pair;
12-foot (366 cm) length provided with spade lugs.

Weight/Shipping Weight: 0.5 kg/ 0.9 kg (1 lbs/2 lbs)

'A registered trademark of Pennwalt Corp.
-A regostered trademark Of Cabot corp.
$A registered trademark of E.I. duPont do Nemours and Co.

Model 160
Conductivity Sensor

MOUNTING DIMENSIONS

20.2.m,

1.0mm

Modal 160 Sansar with optimial 1% CPVC toe adapter

I .'<W na opemnon

121mm I' M.N.P.T.
..- - (2aam

91k
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ORDERING INFORMATION 171-160 Nov. 1989
The Model 160 insertion/Submersion Conductivity Sensor is available in sensor constants of 1.0, 2.0, or 5.0 which cover conductivity ranges
from 0-100 to 0-100,000 micromhos with selected instruments. The KYNAR' housing is supplied with both rear facing and forward facing 1-inch MNPT s.
The sensor can be threaded into a process line or the side of a tank or attached to a length of pipe for submersion installations. An integral 12-foot
cable is supplied for interconnection to the analyzer/transmitter. The Model 160 may be optionally supplied in a 1 -inch CPVC tee for flow-through
installation (Code 16).

NOTE: Recommended cable from sesor to transmitter is Uniloc P/N 9200104, or equivalent, available from Uniloc. This cable is also available with
spade lugs at both ends (P/N2001869). Specify length.

300

200

Temp OF

100

0

- -- - - 4L

50 100
Pressure PSIG

150 200

ROSEMOUNT Measurement
Control
Analytical
Valves

Rosemount Analytical Inc.
2400 Barranca Pkwy
Irvine, CA 92714
Tel: (714) 863-1181
Telex: 67-8387 UNILOC IRIN
Fax: (714) 474-7250

W

MODEL
180 INSERTIONISUBMERSION CONDUCTIVITY SENSOR

CODE PROBE CONSTANT (Must select one)
06 1.0
07 2.0

08 5.0

CODE OPTIONS
16 Supplied in a 1-1M inch CPVC tee with 1-inch FNPT connections
17 Remote weatherproof junction box
19 Stainless steel nameplate (specify marking)

ISO 06 19 EXAMPLE
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Teflon®
Combat the problems of corrosion and

friction with all wetted parts of
Teflon* or Teflon* bellows in con-

junction with Polypropylene, PVC,
Kynar, etc.

Available in both explosion proof and
non-explosion proof models, any

style. any line size.

Limitations: 100 psi - 4500F

Teflon' or any other coatings also
available.

Air Operated
Where electrical contacts are not

permitted or where pneumatic
operation is preferred, use the PEECO

AIR OPERATED FLOW SWITCH.

" Identical in function and specifica-
tion to conventional PEECO units.

" Available in explosion proof models
only.

" Supply pressure: 3 to 20 psi or 20
to 125 psi.

" Standard tubing connections: 1/8
-. 27 NPT: 1/4 - .18 NPT
optional
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STYLE NT-F
Connection: Wafer Tee
Standard: 2" 150# or 300& R.F.
Optional: Any size, style and rating
Line Size; 2" and under (standard)

over 2" (optional)

Also available in low and low-low flow models.
(sop page 12)STYLE NT

Screwed Tee
Specify size
Socket-weld, Butt-weld
2" and under (standard)
over 2" (optional)

i
Also available in low and low-low flow models.
(see page 12)

Connection;
Standard:
Optional:
Line Size:

'I

'ii

I
STYLE NP-F
Connection.; Flanged'
Standard: 2" 150 or 300# R.F.
Optional: Any size, style and rating
Line Size- 21" and up

*Specify distance from face of mounting flange
to top I.D. or C/L of pipe and pipe size.

STYLE NP-S
Connection;
Standard:
Optional:
Line Size:

$crewed
11%"1NPT
Any other size
2N" and up

r_

TO 15058810614 P.05
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Material Specifications
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PEECO FLOW ACTUATE) ELECTRICAL SWITCHES are unique in the field of flow controls. They are not a standard

shelf item. but are spewifcally designed to accommodate your application. Maintenance free in lines from 1/16" to 12ft. or larger.

Actuated by flow - not pressure. No need to be concerned with minimum and maximum flow (pp. 7 & 8) ... you state

your requirements, PEECO will accommodate them' From - 450OF to + 2000"F. From high vacuum serice to 10,000

psi. Fully field adjustable over the entire range less than 10% dead band/differential between make and break). Easily

accessible - but not readily tampered with. (Tamper proof see p. 15).

Explosion proof models are approved by Canadian Standards Association, City of Los Angeles. Institut National des In-

dustries (of Belgium). French Approval I.C.1.E. and the U.S. Army Corp of Engineers. Electrical by Underwriters
Laboratories.

The desired flow Indication - increase, decrease. reverse - is transmitted mechanically from the line media by deflection

of the paddle through the stern and bellows or flexure tube absembly, causing micro-switch actuation and resultant elec-

Steple h gh the stem d 1 e/o1s"trical contact for transmission of signal to whatever ultimate point desired.

. os" Model) to 1/4" (E Model). Standard Micro-switch travel is approximately .005".
- -ne fth tmi ro /6(n makino the PEECO switch inherently

TO 15058910614 P.94



LEAK DETECTION FOR TANKS,
SUMPS, DOUBLE-WALL PIPING.RE LIABLE LEAK DETECTION

* INTRINSICALLY SAFE SYSTEM
e UL/LISTED SENSOR
a OPTICAL SENSING PRINCIPLE
eCORROSION-RESISTANT MATERIALS

Genelco Soil Sentry Liquid-130 is the leak-monitoring system
you don't spend all your time monitoring. Fully self-checking
and intrinsically safe, Soil Sentry accurately monitors tanks'
annular space for presence of liquid, notifying you at first
sign of trouble.

Advanced optical sensors
Soil Sentry probes detect liquid, using infra-red light. In use,

Probe assembly

DryE

SPECIFICATIONS:
Power:
117 Vac, 60 Hz, 15 watts.
Number of sensors:
130A, up to 2
130C, up to 6
Display and alarm:
Green "normal" lamp and red
"alert" lamp for each channel.
Audible alarm beeps several
times an-hour.
Reset button:
Disables audible tone and alert
lamps if alarm condition is
corrected. Initiates lamp test and
diagnostic routine.
Probe dimensions:
141 A&B

Length: 2-7/8"
Both ends threaded 1/2" NPT
Removable debris shield
supplied

142 A&B
Length: 3" including debris
shield
Outside diameter: 3/4"
No threads

pulsed light beam is aimed at probe tip. If tip is dry, light is
reflected off tip sides and back to an optically matched photo-
transistor, completing an optical circuit and sending a "dry"
signal to controller. If tip is wet, however, light is refracted
out from probe, breaking the circuit with the photo-transistor,
causing a "wet" signal to be relayed.

Inside the annular space of a double-wall tank or double-
wall pipe, optical sensing provides immediate detection of
even small accumulations of liquid at probe tip.

Soil Sentry system is designed for easy installation. Liquid
sensors are placed either inside tank for product-level sensing,
or in the annular space for leak detection. Two controllers
are available: 130A for one or two probes and 130C for up
to six.

Wet

Electrical outputs: 1-r,
None as shipped. Optional
power and communications
outputs.
Enclosure:
4 x 9 x 11-1/2 JIC box with three
conduit cutouts.
Operating temperature:
Controller, 0- 650 C. Sensors,
0-400C.
Field wiring:
Up to 2000 feet between
controller and sensor. Two-
conductor cable. Consult manual
for cable requirements.
Certification:
U.L. Listed. Sensors 141A, 1418,
142A and 1428, Division 1 '
Class 1, Group D locations. Con.
troller must be installed in non-
hazardous indoor area.

Controller-must be mounted
in non-hazardous location.

ORDER: 6926-(Size No.) PROBE
-141 Polysulfone, wet alarm ......
-143 Polysulfone, dry alarm ......
-142 PFA, wet alarm . . . . . . . . . . .
-144 PFA, dry alarm . . . . . ... . . .

.......... $120.0
.......... 120.00
.......... 150.00
.......... 150.00

ORDER: 6926-(Size No.) CONTROLLER
-130 2-channel ....................
-131 2-channlil with 2 relays ...........
-1336-channel ..........
-134 6-channel with 6 relays ...........

.. $1595.00
.1795.00
.1950.00
.2225.00

DOUBLE-CONTAINMENT
PIPE MONITORING

TANK MONITORING

T 7

-R B

PROBE

SUMP MONITORING
CONTROLLER

DOUBLE-
CONTAIN-
MENT
PIPE

'PROBE

178 =Call Ryan Herco First - Your Western Service Centers for Industrial Plastics
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MODEL 280 MODU-GRAPH
MOSAIC TILE
GRAPHIC DISPLAY SYSTEM
The Modu-Graph Wstem consists of 1'" or 2" poly-
carbonate tiles designed to snap into openings of a
thermoplastic grid matrix. The snap-in tile design
allows future field modifications to be made quickly
and easily without special tools or skills.
The grid matrix is supported in a black anodized ex-
truded aluminum frame available in both wall
mounting and flush panel mounting versions.
The system provides a flexible means of providing
passive and active graphic panels or mapboards.
Lines, symbols. maps, etc. are painted on back-
ground tiles to provide a durable, long-lasting
display.
Pushbuttons. switches, lamps, meters, etc. are avail.
able for factory mounting through tiles to give a pro-
fessional, finished appearance,
Lamp assemblies for backlighting translucent tiles
or lens inserts are also available.

"Flow" effects can be obtained by using Panalarm
Model 207 Lamp Sequencers to operate series of
lamps.
At the customer's option, electrical devices may be
furnished unwired or factory wired to marked,
screw-type terminal blocks.
Modu-Graph applications are unlimited. Some
typical uses are for monitor and/or control via:

* Area maps of water, waste, natural gas distribu-
tion systems.

" Area maps of highway, railway, airway traffic
systems.

" Building floor plan layouts (Security. fire, heat-
ing/cooling systems, etc.)

" Power distribution grid layouts,
" Manufacturing operations layouts (Motor con-

trol, temperature [zone ambients, bearings,
liquids, gases, etc.), process flow, product flow,
etc.)

Consult Model 280 Engineering Handbook for more detailed Information.

TILES
High quality polycarbonate background tiles have colors perma-
nently molded-in to provide a stable, durable base for your custom
graphic display

Background tile standard colors:
OPAOUE; TRANSLUCENT;
Neutral Milky White

Custom tile colors I
are avalable at extra c0L . low '1b IIiP

2" x 2",
V-GROOVED

STURDY, LIGHTWEIGHT CONSTRUCTION
Thenmoplastic grid sections are firmly supported at each intersec-
tion using a spacer and specially designed junction fastener (see
Illustration). Additionally, grid-to-grid clips are installed to Insure

9

Beige
Gray
p.'--k.

'U

W1" x -V



INDICATING LIGHTS
Custom molded lamp assemblies can accommodate from' one to five
wedge-base incandescent lamps or multi-chip LEOs in various colors.
These assemblies snap-in behind translucent tiles or opaque tiles with
translucent lens inserts.

Typical opaque tile

0 uM0
Other lens inserts available.
Custom inserts available at ex

TYPICAL INSTALLATIONS System size is practically unlimited, Curve
Specialists will work with you to develop 3

____________I .~ A -

J,.

jtr
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K
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I e g



ile/translucent lens inserts Through-tile lamp assemblies can be arranged in various configurations
of from wr to four Indications.

4

I
It.
at extra cost,

U

urved panels are also available. Our product
op a system for your application.

~- *~ : -

s.producd COUf.esy Of
Nmei Conirot & MO~w. Wn.. Dallas. Toes.

PUSHBUTTONS 9%
SWITCHES
Through-4e mourtUd toggie, selector and pushbutton switches (lighted
or unlighted) are available with various contact arrangements.

~ii
METERS & DISPLAYS
A wide variety of digital displays, meters, clocks, indicators and con-
trollers are available for through-tile mounting. Consult the "Meters. Dis-
plays" section of the Model 280 Engineering Handbook.

SYMBOLS & LEGENDS
Symbols, lines and mapwork are painted on tile using high quality, fade-
resistant paints.
Standard symbols are illustrated in the Engineering Handbook. Custom
symbols. logos, etc. can be faithfully reproduced.
Legends i accompany and identify symbols, lamps, switches, etc., are
engravedin background tiles and filled with paint (usually black or white).
The result is clear, crisp lettering which enhances the appearance of the
graphic display.

I

.!11111105-



I-ESTCON

Digital panel meters
A wide range of DPMs for direct readout in
engineering units from either voltage transmitter or
current loop signals. All feature unique scaling and
offset circuitry (per user specification), and selectable
decimal point placement. Applications include
temperature, power, speed, flow rate, pressure, and
angular displacement measurements, when interfaced
with suitable industrial transmitters.

* Choice of 4 voltage and 4 milliamp ranges.
" Display readings specified by user.

VOLTAGE

::E:: AIAw
VOLTAGE---------

,4=I

IIN ,t

~eMA~~t4C

Specifications at 230C

All 3% Digit Models 2470 Series Model 2475 Model 2491
Accuracy (receiver only) 0.1% rdg ±1 digit .015% rdg ±2 digits .005% rdg ±2 digits .005% rdg ±2 digits
Temperature Coefficient 0.012% rdg/OC 20 ppm/0C 80 ppm/0C typ. 80 ppm/*C typ.(span or offset)
Settling Time (typical) <1 sec. <1 sec. <1 sec. <1 sec.
Input Type Single-ended Single-ended Single-ended Single-ended
Max. Burden (current) 500mV 200mV 200mV 200mV
Resistance (voltage) >1MD >1M >1M >1MU
NMRR 40 dB at 60 Hz 65 dB at 60 Hz 40 dB at 60 Hz 40 dB at 60 Hz
CMRR 110 dB at 60 Hz 100 dB at 60 Hz 110 dB at 60 Hz 110 dB at 60 Hz

-23-----------



24 WESTCON

Industrial Receiver Catalog Numbers - Voltage

SUPPLY VOLTAGE 115 VAC 230 VAC
Ranges 0-5V 1-5V 0-10V 2-10V 0-5V 1-5V 0-10V 2-10V
2431 0287200 0287201 0287202 0287203 0287204 0287205 0287206 0287207
2432 0287208 0287209 0287210 0287211 0287212 0287213 0287214 0287215
2435 0287216 0287217 0287218 0287219 0287220 0287221 0287222 0287223
2436 0287224 0287225 0287226 0287227 0287228 0287229 0287230 0287231
2443* 0300834 0300835 0300836 0300837
2445 0289220 0289221 0289222 0289223 0289224 0289225 0289226 0289227
2446 0289236 0289237 0289238 0289239 0289240 0289241 0289242 0289243
2471 0289300 0289301 0289302 0289303 0289304 0289305 0289306 0289307
2472 0289312 0289313 0289314 0289315 0289316 0289317 0289318 0289319
2473 0289324 0289325 0289326 0289327 0289328 0289329 0289330 0289331
2474 0289336 0289337 0289338 0289339 0289340 0289341 0289342 0289343
2475 0289348 0289349 0289350 0289351 0289352 0289353 0289354 0289355
2491 0287160 0287161 0287162 0287163 0287164 0287165 0287166 0287167
2498 0287240 0287241 0287242 0287243 0287244 0287245 0287246 0287247
2499 0287248 0287249 0287250 0287251 0287252 0287253 0287254 0287255
SUPPLY VOLTAGE 7-15VDC 5VDC
2443* 0300875 0300876 0300877 0300878
2495 0287256 0287257 0287258 0287259 0287260 0287261 0287262 0287263
2496 0287268 0287269 0287270 0287271
2497 0287276 0287277 0287278 0287279
Specify both Model Number and Catalog Number when ordering.

Industrial Receiver Catalog Numbers - Current

SUPPLY VOLTAGE 115VAC 230VAC
Ranges 0-20mA 4-2OmA 0-50mA 10-50mA 0-20mA 4-20mA 0-50mA 10-50mA
2431 0287280 0287281 0287282 0287283 0287284 0287285 0287286 0287287
2432 0287288 0287289 0287290 0287291 0287292 0287293 0287294 0287295
2435 0287296 0287297 0287298 0287299 0287300 0287301 0287302 0287303
2436 0287304 0287305 0287306 0287307 0287308 0287309 0287310 0287311

SUPPLY VOLTAGE 115/230 VAC* 7.5-15 VDC 24 VDC
Ranges Red LED Green LED Red LED Green LED Red LED Green LED
2443:

0-5V 0300834 0300852 0300875 0300893 0300911 0300929
1-5V 0300835 0300853 0300876 0300894 0300912 0300930
0-10V 0300836 0300854 0300877 0300895 0300913 0300931
2-1 OV 0300837 0300855 0300878 0300896 0300914 0300932
0-20mA 0300830 0300848 0300871 0300889 0300907 0300925
4-2OmA 0300831 0300849 0300872 0300890 0300908 0300926
0-50mA 0300832 0300850 0300873 0300891 0300909 0300927
10-50mA 0300833 0300851 0300874 0300892 0300910 0300928

2445 0289228 0289229 0289230 0289231 0289232 0289233 0289234 0289235
2471 0289380 0289381 0289382 0289383 0289384 0289385 0289386 0289387
2472 0289388 0289389 0289390 0289391 0289392 0289393 0289394 02893952473 0289396 0289397 0289398 0289399 0289400 0289401 0289402 0289403
2474 0289404 0289405 0289406 0289407 0289408 0289409 0289410 0289411
2475 0289412 0289413 0289414 0289415 0289416 0289417 0289418 0289419
2491 0289440 0289441 0289442 0289443 0289444 0289445 0289446 0289447
2498 0287320 0287321 0287322 0287323 0287324 0287325 0287326 0287327
2499 0287328 0287329 0287330 0287331 0287332 0287333 0287334 0287335
SUPPLY VOLTAGE 7-15VDC 5VDC
W 244 0300871 0300872 0300873 0300874
2495 0287336 0287337 0287338 0287339
2496
2497
Specify both Model Number and Catalog Number when ordering.

* 115 and 230VAC power selectable by jumpers at rear connector

(L0287340 0287341 0287342 0287343
0287348 0287349 0287350 0287351
0287356 0287357 0287358 0287359

B



These vsatile suppili are ideal for powering digital
circuitry, te" sets, instrument bridgeS. and Process con.
trol transmitters. Many modls have regulation of t 0. 1%
or better. All components are generously derated to

insure a long and troublefree life. And they use the same

rugged onstructlon as the Seen s A line. Overvotae
protection and other options are available.

SERIES B GENERAL PURPOSE POWER SUPPLIES
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* The Series 94
Series 94 [3-Piece]
Series 94-150/300 [Flanged]

Dual purge NEW! Extra heavy
bosses. stem design

Purge Stacked chevrondrilled and tapped packing stem
to NPT thread seal (secondary) Graf
specifications. fra

Optional safe
second
purge port

Primary
stem seal

Tamper proof
stem retention

Flanged body
and 3-piece
styles available

Gland plate is loaded by
self-compensating S.S.
belleville washers

oil stem packings available
igh temperature and fire-
applications.

Worcester's Series 94 valve sets new performance standards for both cycle-life and leak tight-
ness ball valves. Available in flanged body or 3 piece styles, it offers a unique combination of
features:

* Dual Stem Seals - A primary seal and filler ring seal against the stem and body. Three chevron packing
rings, loaded by the gland plate, form the secondary seal.

* Double "Live-Loaded"Stem Seals - Stem seals benefit from the springlike properties inherent in the
chevron rings. They are further loaded by the gland plate that is under constant force from the stacked
belleville washers.

* Two Stem Purge Bosses - The Series 94 comes with 2 bosses in the stem area. One is drilled & tapped to
%1" NPT standard threads. An optional second port can be added to allow through purging between the
stem seals or connection of instrumentation and sensing devices.

* The valve goes from full open to full closed with 900 operation of the stem. Dual stem seals ensure zero
leakage.

* The bonnet and body are cast as a single piece. There are no welds or crevices to fracture and leak.
* The Series 94 is available with stainless steel or Hastelloy C anti-corrosion trim to meet NACE MRO 1-75.
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Specifications
Series 94 Flanged
(94-150 & 94-300)

Sizes:
Flanges:

Body Materials:
Stem:

Stem Seals:
Seats:

Body Seals:

Ball:
Options:

Operation:

Standards:

1", 11/2", 2", 3", 4"& 6f
94-150 (ANSI 150# raised face)
94-300 (ANSI 300# raised face)
Stainless steel, carbon steel
316 or Hastelloy C, one-piece, tamper resistant, increased
stem support for high cycling
Virgin TFE, Grafoil
Metal "A", Metal "G", High-per Fill, TFE, Polyfill, RTFE or
UHMWPE
TFE or graphite coated stainless steel "S" gasket, TFE,
Viton or Graph-lock
316 or Hastelloy C (Poly Ond coated where applicable)
1 leak-off port drilled & tapped to %" NPT standard. Optional
2nd port for purging.
Lever handle, pneumatic or electric automation (on/off or
proportional control)
ANSI B16.5 (flange dimensions), B16.10 (face-to-face dimen-
sions), B16.34, B31.1, B31.3 (including category M materials)
and MSS SP-72

Series CL94, CL94-150
& CL94-300
(Chlorine Versions)

Same specifications as for non-chlorine versions but with the following exceptions:
Body: Carbon steel
Ball & Stem: Hastelloy C (Cavity relief hole in ball)
Seat/Seals: TFE seat & seal (combined seat/seal on 3-piece valves),

allows two-way flow with a cavity relief hole in the ball
Special: Assembled & packaged in accordance with Chlorine Insti-

tute guidelines in Pamphlet 6

Series 94 3-Piece Sizes:
Ends:
Body Materials:
Stem:

Stem Seals:
Seats:

Body Seals:

Ball:
Options:

Operation:

Standards:

/"- 2"
Screwed Ends, Socket Weld, Butt Weld
Carbon Steel, Stainless Steel
316 or Hastelloy Cs , One-piece tamper-resistant construc-
tion with increased stem support for high cycling
Virgin TFE, Grafoils
Metal "A", Metal "G", High-per Fill@ , TFE, Polyfill* , RTFE,
UHMWPE
Graphite coated "S" gasket, TFE coated "S" gasket, TFE,
Vitons or *Graph-lock,"
316 or Hastelloy C (Poly Ond"e coated where applicable)
1 leak-off port drilled & tapped to %/" NPT standard
Optional second port for purging
Lever handle, pneumatic or electric automation (on/off or
proportional control)
ANSI B1.20.1 (for SE, NPT threads) B1&11 (for SW socket
dimensions only), B1&25 (for BW), B16,34, B31.1, B31.3 (in-
cluding category M) and MSS SP-72
API 607 Edition 3, and Exxon EXES 3-14-1-2A fire test
approvals.
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Dimensions for 94-150/300 (Flanged 1 2")
inches (mm)

F
C

-- H

Bolting
dimensions to

ANSI B16.5

G -

3Port-0)

-- A (94-150)
-- A, (94-300)

94-150/300 (Flanged 3 '6 ")
G

F
D

C C _ --

H Port - -

B
A(94-150)
A (94-300)

- Bolting dimensions
to ANSI B16.5

Series 94-150 & 94-300 Dimensions
Valve
Size A A1  B C D E F G H M Port

1" 5.00 6.50 2.25 3.43 4.91 .70 5.26 8.00 .98 .343 .75
(127.0) (165.1) (57.2) (87.12) (124.71) (17.78) (133.60) (203.20) (24.9) (8.71) (19.05)

11/" 6.50 7.50 2.45 4.13 5.66 .75 6.14 10.00 1.57 .500 1.19
(165.10) (190.50) (62.23) (104.90) (143.76) (19.05) (155.96) (254.00) (39.88) (12.70) (30.23)

2" 7.00 8.50 2.67 4.32 5.85 .75 6.33 10.00 1.97 .500 1.44
_ _ (17-7.80) (215.90) (67.82) (109.73) (148.45) (19.05) (160.78) (254.00) (50.04) (12.70) (36.58)

30 8.00 11.12 3.62 3.88 6.29 .65 7.82 22.00 3.06 .745 2.50
(203.20) (282.45) (91.95) (98.55) (175.51) (16.51) (198.63) (558.80) (77.72) (18.92) (63.50)

4w 9.00 12.00 4.00 4.48 6.91 .65 8.44 22.00 4.03 .745 3.25
(228.60) (304.80) (101.60) (113.79) (175.51) (16.51) (214.38) (558.80) (102.36) (18.92) (82.55)

6" 10.50 15.88 4.25 6.19 9.06 1.031 11.31 26.00 6.06 1.120 4.38
(26.67) (403.35) (107.95) (157.23) (230.12) (26.19) (287.27) (660.4) (153.92) (28.45) (111.25)

Dimensions are for layout purposes only. For tolerances contact Worcester Controls. Metric dimensions are converted from standard English.
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THE CHARACTERIZED SEAT CONTROL VALVE:
ACCURATE CONTROL, BETTER THAN CLASS VI OR
BUBBLETIGHT SHUTOFF, AND COMPUTER COMPATIBILITY
IN A SMALLER, LIGHTER, REPAIRABLE PACKAGE.

Traditional Control Valves
The most common control valves for industrial processes
have been single and double ported globe valves pow-
ered by spring diaphragm or cylinder actuators with yoke
type mounting brackets. Although globe valves offer good
flow characteristics and can take high pressure drops,
they have many features that become problems in high
performance throttling applications. These include slow
response to control signals, bulky actuators, sticking valve
stems, leaking packing, limited flow capacity, excessive
weight, poor shutoff capability, inability to function with
fluids containing solids/fibers, high initial purchase price,
difficult maintenance and poor interface with PLC or cen-
tral computers.
Conventional throttling butterfly valves as well as seg-
mented ball valves and cam action rotary valves have
made advances but serious limitations remain; difficult
maintenance, high purchase cost and high weight. They
also have the function, hysteresis and low response prob-
lems associated with adapting linear actuators and posi-
tioners for rotary actuation and control.
Worcester's patented metal seat technology has opened
a new chapter in the history of modulating control. It
combines the simplicity of ball valves with the revolu-
tionary characterized seat concept. The combination
offers state of the art modulating control valves that
are specifically designed for today's automated produc-
tion needs. Worcester's new generation of advanced
ball control valves virtually eliminates the problems
associated with traditional control valves.

Why Rotary Valves?
Industry turned to rotary valves to get more capacity (Cv)for its dollar, to reduce bulk and weight and to solve ex-
ternal leakage problems associated with globe control
valve stem seals. In addition, many processes involving
fluids with fibers and solids could not utilize conventional
globe valves. But some throttling control problems were
still not solved including incompatibility with highly auto-
mated/computerized systems.

Why Worcester Characterized Seat
Valves for Automatic Throttling Control?
" After years of research and evaluation of performance

in actual harsh throttling applications, Worcester Con-
trols presents a new patented and award winning seat
technology. With this new technology, Worcester has
brought the ball valve to a leadership position in ad-
vanced throttling control.

" Worcester's new metal seat technology has vastly in-
creased pressure drop and temperature capabilities:
pressure drops to 150 psi on steam and 500 psi with
liquids; process temperatures to 1000*F.

" Worcester's new metal seat technology means tight
shut-off exceeding ANSI Class VI standards. Bubble-
tight can be done by using the soft seat downstream.

" High Rangeability - Repeatable control through 950/
travel.

" Low and High Flow Control - Cvs from .007 to 200.

2

Standard characterized seat angles
are 300 and 600; slots of 1/32" and
1/16" standard in 1/4" and 1/2" valves.
Custom Characterized Seats with other
angles, slots, and combinations of
slots and angles are available.

Hysteresis-tree actuator.

0-valve coupling.
Leak-free, self-adjusting
stem seals. A

Resilient or im-
pregnated sintered
stainless steel
upstamseat.

Characterzat
design for non-
clogging shearing
action and high ero-
sion resistance.

r-

Ouarter-turn. super-round Pbly-Ond
coated ball

High pressure drop, graphite
impregnated* sintered stainless steel
seat for continuous lubrication.

TFE impregnated, available on request.

*0



-rLrAlC IUN/bIINU INFORMATION
T.Aere are many control valve sizing formulas used by the process industries, some very complicated and cumbersome, somesimple. Worcester Controls has decided to provide solid, field proven sizing information separate from this brochure. If usingyour personal calculator, use Worcester Controls formulas found in Technical Paper #6 (TP-6). If equipped with PC compatiblecomputer, ask for the Worcester Controls Computer Control \A4 Sizing Program. Available on 51/ " or 31/2" floppy disks, theprogram is based on ISA formulas and includes instructions. -.

Flow Coefficient - Cv - Characterized Seat Control Valves

Percent of Rated Tavel
(Degree of Rotation)

Valve Une 0 10 20 30 40 50 60 70 10sine 10z 1 (18 (27S: (0) (9) (18) (27) (36) (45) (54) (63) (71
1/2 - .033 .074 .115 .156 .197 .238

wwsiot) 1 0 - .029, .066 .102 .139 .175 .2121 0 - .027 .061 .095 .129 .163 .177 .
l~, 1/2 0 - .07 .20 .33 .46 .60 .73 .

( -wicolot) 1 0 - .06 .18 .29 .41 .53 .65
( b 1_ _0 - .06 .17 .27 .38 .50 .61
1/4" 1/2" 1/2 0 .01 .10 .20 .34 .55 .83 1.11 1.30V 3 0 .01 .09 .18 .30 .49 .74 .99 1.1 0 .01 .08 .17 .28 .46 .69 .92 1.
'1/2" 1/2 0 .01 .12 .33 .49 .84 1.35 1.95 3.1600V 0 .01 .10 .29 .44 .75 1.20 1.74 2.71 0 .01 .10 .27 .41 .70 1.12 1.62 2.5
1" 1 0 .03 .21 .56 .96 1.58 2.39 3.43 4.630V 11/2 0 .02 .16 .44 .75 1.23 1.86 2.68 3.2 0 .02 .15 .40 .69 1.14 1.72 2.47 3.3
is 1 0 .03 .30 .78 1.24 2.27 3.59 5.28 8.2600V 11/2 0 .02 .23 .61 .97 1.77 2.80 4.12 -- 6.4

2 0 .02 .22 .56 .89 1.63 2.58 3.80 5.9
2" 2 0 .05 .55 1.72 3.41 5.65 8.26 12.1 16.6
30V 3 0 .04 .45 1.41 2.80 4.63 6.77 9.92 13.64 0 .04 .41 1.27 2.52 4.18 6.11 8.95 12.3
2" 2 0 .05 .70 2.64 4.90 9.32 15.5 22.2 32.1
600V 3 0 .04 .57 2.16 4.02 7.64 12.7 18.2 26.34 0 .04 .52 1.95 3.63 6.90 11.5 16.4 23.8
3" 3 0 .10 .75 2.68 6.00 10.2 16.9 24.5 33.930V 4 0 .07 .54 1.93 4.32 7.34 12.2 17.6 24.46 0 .06 .41 1.47 3.30 5.61 9.30 13.5 18.6
3" 3 0 .10 .95 4.25 10.1 18.6 29.4 46.3 67.260V 4 0 .07 .68 3.06 7.27 13.4 21.2 33.3 48.46 0 .06 .52 2.34 5.56 10.2 16.2 25.5 37.0
4* 4 0 .10 .80 3.59 8.50 16.1 26.8 40.2 56.630V 6 0 .07 .52 2.33 5.53 10.5 17.4 26.1 36.8

-__ 8 0 .06 .44 1.97 4.68 8.86 14.7 22.1 31.1
4" 4 0 .10 .90 5.69 15.4 28.8 48.6 73.4 107.060V 6 0 .07 .59 3.70 10.0 18.7 31.6 47.7 69.68 0 .06 .50 3.13 8.47 15.8 26.7 40.4 58.9

Cv is defined as the flow of liquid in gallons per minute through a valve with a pressure dropof 1 psi acrossthevalve.

19
41
12

0
6
7

.320
.285

4.37
3.90
3.63

2 6.15
0 4.80
3 4.43

9 11.6
7 9.05
7 8.35

22.2
18.2
16.4

47.2
38.7
34.9

4-4.8
32.3
24.6
94.4
68.0
51.9

72.5
47.1
39.9

150.7
98.0
82.9

0o,- -100
2) (81) (90)
279
248

20 .

36.89

.99

.88

2.08
1.85
1.73 .07

82.9 110.0

.361

.321

.300
1.10
.98
.91

2.50
2.22

5.92
5.27
4.91

7.26
5.66
5.23

15.5
12.1
11.2

26.5
21.7
19.6

61.6
50.5
45.6
54.2
39.0
29.8

124.6
89.7
68.5
89.8
58.4
49.4

200.0
130.0
110.0

10

C

FL 0 .96 .95 1.94 .93 .92 .90 . .86 .82 1 .75
Xi 0 .72 .65 .60 .54 .48 .42 .36 .28 .16 .12FL = Liquid Pressure Recovery Factor Xt = Pressure Drop Ratio Factor (Gas)

86
77
71



MOLNTING KITS SELECTION MANUAL

Use the following charts to find the proper mounting kit for your actuator. To select the appropriate
actuator, use valve and actuator bulletins.

Standard mounting kits all have 3 digit numbers.

Use suffix S for mounting kits with positive drive coupling.
(Positive drive coupling is necessary for control valves.)

Use suffix 6 for mounting kits with S.S. bolts.

Use suffix S6 for positive drive coupling and S.S. bolts.

Use suffix 20 for Alloy 20 bolts.

065

009/S
6

EXAMPLES

This mounting kit is not available as 065/6, 065/S, or 065 6/S

This mounting kit is available as 009, 009/6, 009/ and 009 6/S

014 6/S This mounting kit is available as 014/6

276 6 This kit must be ordered as listed.

VALVE SERIES CODES

S51/S52 ANSI 150 & 300 Flanged Control

59 Fullport

W59 Fullport Energy izer

W2 59 Fullport Thermal Fluid Mizer

PT59 Fullport High-per Mizer

C4 Cryogenic

CPT Characterized Seat Control Valve

C4N Non-extended 3-piece Cryogenic

4AA Miser Alloy 20

51/52 ANSI 150 & 300 Flanged

W2 52 Thermal Fluid izer 300# Flanged

AF51/AF52 Anti-Static ANSI 150 & 300 Flanged

CL51/CL52 ANSI 150 & 300 Flanged Chlorine

W52 ANSI 300 FJanged Energy Mizer

PT51-52 ANSI 150 & 300 Flanged High-per Mizer

45 Large 3-piece

W2 45 Large 3-piece Thermal Fluid Mizer

W45 Energy Mizer Large 3-piece

PT45 Large 3-piece Hign-per Mizer

W301 Energy Mizer Wafer ANSI 300

W2 301 ANSI 300 Thermal Fluid Mizer

151/301 ANSI 150 & 300 Wafer

4 3-piece Miser Series 44

and also 014 S/6

94

94-150/300

CL94
CL94-150/300

FZ94

FZ94-150/300

3-piece

Flanged

3-piece

Flanged

3-piece

Flanged

ACTUATOR SERIES CODES

A34, B34 Series

05337, 15337 Series

05637, 15637 Series

1039, 1539, 2039,

2539, 3039, 3539,

4039, 4539 Series

10-2236 Series

10-3075 Series

B32 Series

SR44
Gear Q

Series

Handle

Chlorine

Chlorine

Fire Rated

Fire Rated

Pneumatic

Al. Pneumatic

S.S. Pneumatic

34

37

37

39 Pneumatic

36 Electric**

75 Electric

32 Manual*

perator

44 Spring Return

Operator

Energy Mizer

Thermal Fluid izer

3-piece Chlorine

3-piece Diverter

3-piece Three-Way

3-piece Dyn-0-Miser high pressure

3-piece Fire-Rated

3-piece Control

ANSI 150 & 300 Fullport Flanged

Anti-Static ANSI 150 & 300 Fullport Flanged

Clean-Mizer

Three-way Clean-Mizer

High-Per Mizer

Tire Press Valve -2-

* B size 32 uses Series 34 mounting kits

C, D, E, size 32 have integral mounting kits

**Series 36 Electric Actuators cannot be used

on D4, T4, CL44, CL51/52 or valves with V-3

ball option

W4
W2 4
CL44

D4

T4

H4

FZ44

54
82/83

AF82/AF83
WK44

TWK44

PT44

MP44



BALL VALVES
VALVE ACTUATOR SERIES

SERIES SIZE 1039 15-2039 2539 3039 3539
10-1275 15-2275 25-3075

C4 R3 - R5  1/4" - 1" 080/S 079/S

1 1/2" - 2" 083/S 169/S 117/S

C4 R6 1/4" - 1" 265 6/S 264 6/S

1 1/2" - 2" 267 6/S 266 6/S 271 6/S 280 6/S

1/2"-3/4" 068/S 317/S
PT51-52 -

1" 071/S 070/S

1 1/2"-2" 075/S 074/S 170/S 078/S

PT59 2" 283/S 284/S 285/S 286/S

PT45 2 1/2" 283/S 284/S 285/S 286/S

1/4"-1/2" 009 6/S 318/S

3/4" 012 6/S 251 6/S

PT44 1" 015 6/S 014 6/S

1 1/4" 019 6/S 018 6/S

1 1/2" 023 6/S 022 6/S 164 6/S 252 6/S

2" 027 6/S 026 6/S 165 6/S 030 6/S 253 6/S

Effective: January 1, 1990

SERIES 94 VALVES

VALVE ACTUATOR SERIES

SERIES SIZE 1039 15-2039 2539 3039 3539 4039 4539
Y1075 15-2275 25-3075

94, CL94, FZ94 1/4"-3/4" 325 326
325/S 326/S

94, CL94, FZ94, 1"-1 1/4" 327 328
94-150/300, 327/S 328/S
FZ94-150/300,
CL94-150/300

94, CL94, FZ94, 1 1/2"-2" 329 330 331 332
94-150/300, 329/S 330/S 331/S 332/S
FZ94-150/300,
CL94-150/300

94-150/300, 3"-4" 333 334 335 336 337FZ94-150/300,
CL94-150/300

94-150 6" 338 339 340 34194-300

-5-



* CWorcestero Series 75 Electric Actuator
A BTRCompany Specially designed for rotary valve

applications, on/off and modulating
PB 730-20
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Series 75 Electric Actuators from Worcester Controls add
a new dimension of operational dependability and flexibility
to modern processes controlled by computers, program-
mable controllers and other electric control equipment. A
multi-function capability permits use of the Series 75 ac-
tuator throughout the process for on/off, throttling, vari-
able cycle and any analog or digital control. One of the
most reliable electric actuators on the market, the Series
75 is lightweight, compact and powerful. Its brushless,
split phase capacitor start/run reversing motor drives a
valve through a sealed, permanently lubricated gear train
which offers virtually lifetime maintenance-free depend-
able operation.

The Series 75 is available in six sizes and produces
torques to 3000 in.-lbs. Housings are designed to
NEMA I General Purpose, NEMA IV Watertight, and
NEMA Vil, Class 1, Division 1, Group C, D and NEMA
IX, Class 11, Division 1, Group E, F, G. A baked epoxy
finish is the standard coating, but special coatings are
available for extreme hazardous environment applica-
tions.

Series 75 actuators may be used on Worcester Controls
complete line of ball and butterfly valves or other
quarter-turn valves or devices requiring rotary opera-
tors. More-over, their ability to provide power in both
directions through selected arcs from 200 through 3000
makes them ideal for control of heating, ventilating and
air conditioning duct systems and automatic, remotely
operated equipment.

Options to Fit your Application
The Series 75 can be ordered with a variety of options
to custom tailor it to the needs of your application.
Cycle Length Control allow field adjustment of open-
ing and closing cycles. Feedback Potentiometer or
current position indicator signals the exact position of
the output shaft. Heater/Thermostat prevents conden-
sation from collecting inside the actuator. 1800 Center-
Off Kit provides and extra position for 3-way valves and
is useful for dribble feed applications in quarter-turn
valves. Additional Limit Switches may be used to
operate lights which indicate valve position or to oper-
ate other equipment. Mechanical Brake is used espe-
cially in butterfly valve applications to stop actuator drift
due to pressure. An integral electric positioner and set
point controller are available for throttling control.

Programmable Controller Interface
In operating electric actuators with devices which use solid
state switches, such as programmable controllers or com-
puters, the switching circuit must be protected from
higher current and voltage than its rating.

The 1-75, a solid circuit board, acts as a relay between an
electric actuator and a computer or programmable con-
troller. By driving the electric actuator with a totally sepa-

Sizes 10, 12, 15, 20, 22
NEMA I

Sizes 10, 12, 15, 20, 22
NEMA Vil & IX

Sizes 10, 12, 15, 20, 22
NEMA IV

r--n1
Sizes 25, 30
NEMA IV, ViI & IX

1-75

rate current activated by the controller command, the 1-75
solves the problem of unequal voltage between the pc
and the actuator. This protects the pc from destructive
feedback voltage and current. In effect, it creates a
pckcomputer ready actuator.

Worcester's 1-75 is an option available with the Series 75
or may be used as a separate unit to fit other electric
devices. It is totally enclosed in the actuator housing, and
therefore applicable in any environment safe for the actu-
ator's NEMA enclosure. Refer to bulletin PB-175 for fur-
ther information.

3
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Specifications
Sizes:

Small: 10, 12, 15, 20, 22 Large: 25, 30
Torque:

150-3000 in-lbs
Enclosures:

Small: NEMA I General Purpose; NEMA IV Water-
tight; NEMA VIl, Class I, Division 1, Group
C, D; NEMA IX, Class 11, Division 2, Group
E, F, G; Hazardous Environments.

Large: NEMA IV Watertight
Enclosure Coatings:

Corrosion resistant baked epoxy finish standard.
Consult factory for special applications.

Voltages:
120V & 240V AC, 12V & 24V DC

Connection:
Male output shaft (female shaft available on request)

Gearing:
Small: Sealed, permanently lubricated spur gear

module driving a final dual torque bull gear
Large: Two stage planetary gear, permanently lubri-

cated self locking gear train
Overload Protection:

AC only. Thermal overload protector with automatic
reset.

Actuator Sizing
There are a few terms associated with electric actuators
that require definition. Actuator Start-up Torque is the
amount of torque initially produced by an actuator when
starting from rest. Use start-up torque when selecting an
electric actuator for a ball valve that is used for either on-off
or throttling service. Actuator Stall Torque is the amount
of torque produced by the actuator just prior to the point
where the motor stalls.
Select the actuator whose start-up torque output exceeds
the breakaway torque requirements of the valve.

4

Travel Stop Limit Switches:
Two SPDT, all sizes; Internal, independent, adjustable. '
Actuated by cams mounted on drive shaft. Adjustabk
from 200 to 300*0

Manual Override:
All sizes, NEMA IV, VII and IX only.
Small: Lift position indicator and turn shaft.
Large: Turn side mounted handwheel.

Options:
All sizes, all enclosures. Cycle Length Control (CLC)
Dual or single Feedback Potentiometer, 4-20 mA
Position Indicator, Heater/Thermostat, Condensation
Drainplug, 1800 Center-Off (3 positions), Additional
Limit Switches, Mecahnical Brake, 1-75 Computer
Interface Unit, Various Duty Cycles, Positioner,
Controller.

Temperature Limits (All models):
-40*F (with heater & thermostat) to 150*F (max.)

Lubrication:
Permanently lubricated gear trim. Self-lubricated
bearings.

Conduit Connection:
One '/" NPT - Two /2 Optional

Operation:
Reversing (bi-directional) for use with quarter-turn
valves or rotating equipment to full rotation.

For valves other than ball valves, actuators must be
selected such that start-up torque exceeds the maximum
torque rating of the valve.
Before making a final selection, make sure that the electric
actuator selected is available in the required voltage. Not
all electric actuators are available in all voltages.
To determine torque for Worcester Controls valves for
proper actuator sizing refer to the Actuator Sizing Manual
for Worcester Valves, bulletin ASM.

Stall Startup VOLTAGES LOCKED ROTOR CURRENT - AMPS Approx.
Actuator Torque Torque Duty 900 Time Weight

Model in.-lbs. in. - lbs. VAC VDC Cycles Seconds 120 VAC 240 VAC 12 VDC 24 VDC Lbs. (kg.)

120, 240 - 10% 2.5 1.75 .62 -

1075 150 120 120,240 12,24 25% 5 .75 .42 2.8 1.5 8.2
120,2 -- 75% . 15 .33 .17 - (3.7)
120,-- - 100% 15 .27 .62 -
120, 240 - 10% 3.75 1.75 -

1275 225 180 120, 240 12,24 25% 8 .75 .42 2.8 1.5 8.2
120, 240 -- 75% 23 .33 .17 - - (3.7)

_1_0- - 100% 23 .27 -
8.5

1575 325 260 120 - 20% 5 .75- - (3.83)
120,240 -- 10% 2.5 3.3 1.45 - -

120, 240 12,24 25% 5 1.6 .93 5.6 3.0 9.5
2075 600 480 120, 240 -- 75% 15 .50 .38 - - (4.31)

1__ - % $ .- -
120,240 - 10% 3.75 3.3 1.45 9.5

2275 900 720 120, 240 12,24 25% 8 1.6 .93 5.6 3.0 (4.31)
120, - - 75% 23 .80 .38 -

2575 1800 1440 120, 240 - 25% 10 2.7 1.65 - 48.0
120, 240 - 75% 15 2.5 1.55 - - (21.8)

3075 3000 2400 120, 240 - 25% 15 2.9 1.8 - -8.0
120, -- - 75% 23 2.7 1 -- - (21.8)



Dimensions
Sizes 10, 12, 15, 20, 22
NEMA I (General Purpose)
Enclosure

+.06
114-20 UNC TAPx.38 *-I

.69 (4 HOLES)

(17.5)

(27.0) 1.38 (35.1)

.53 + 06
(13.5) #10-32 UNF TAPx.31 '-

00 DEEP1.00 (4 HOLES)
2.00 (25.4)

1 !(50. 8)

DIMENSIONSINCHES(nu)
SIZE A a C D
10.12 7 66 .59

0___ (8.8) I(16.7) (15.0) (9.14)

15,20.22 82 80 50
152,2 (22-9) (20.8) (20.3) (127)n

Sizes 10, 12, 15, 20, 22
NEMA IV (Watertight) Enclosure
NEMA Vil & IX (Hazardous
Environment) Enclosure

+ .06
#10,32 UNF TAPx .31 -00 DEEP

(4 HOLES)

1.06 .69(17.5) 1.38

J3 1.0+1.06
(13.5) (25(' [ )41 #114-20 UNC TAPx.38-00 DEEP

1 2.00 1 (4 HOLES)
(50.8)

DIMENSIONS INCHES (mm)
SIZE A a C D
10.12 -74 66 59 36

1 0.18.8) (167) (150) (914)

15.20.22 .90 .82 .80 .50
L- .(22.86) (20.82) (20.32) (12.7)

6.53
(165.9)

DEEP

6.31
(10W.3)

A

.44(3.9)

7.71

(195.8)

8.50

A

(39)

5.53
(140.5)-

300

(76.2)-

-

1.441(36.6)

100
112' NPT (25.4)
(Main Outlet)

6.71(170.4)-
3.61

(91.7)

1.441(36.6)

112 NPT-/
(MAIN OUTLET)

(25.4) 
D

E-12.70 _______Sizes 25, 30 - 322- 6- .162

NEMA IV (Watertight) Enclosure (

NEMA VII & IX (Hazardous
Environment) Enclosure ,4

6.34 (365.3) 244
- 161.0)

1/4-28 UNF TAP x .40 DEEP. 1.44 TYP
(4 HOLES) (66

2.88 TYP. 52

VIEW ER 12-14 NPT-l 1.27 (32.3)
MOUNTING PATTERN MAIN OUTLET I

13.15
- (334.0) -

12.38
-5.31 - (314.5
(134.9)

.96(24.8) .875 SO.
F (22.2)

5



Wiring Diagrams

- c

0 0- 0 0

I I uTN FO M L~

-1 -- -- - - - - - - I c

(FM - - - - ..-V

Sizes 10-30
AC Power

IMPORTANT!
EACH ACTUATOR SHOULD BE ELEC-
TRICALLY POWERED THRU ITS OWN
INDIVIDUAL SINGLE POLE SWITCH
CONTACTS TO ISOLATE THE UNUSED
WINDING.
NOTE:
1. ACTUATOR SHOWN IN COUNTER-

CLOCKWISE EXTREME OF TRAVEL,
OR "OPEN" POSITION.

N.

0-2i

S2_1

ItI~~~.~

N. AC A

Sizes 10-22
DC Power

Design Options
Cycle Length Control (CLC) Feedback Potentiometer

Prevents destructive pipeline shock caused
by fast opening or closing valves on steam or
hydraulic services. The CLC units allow field
adjustment of the standard actuator's rate
cycle time up to approximately 14 minutes.

10 I2

POTE*WTOMIETER

A feedback potentiome-
ter is used when remote
indication is desired.
Potentiometers are
available in 1000 ohms.

Heater/Thermostat

NEATIARMIDM5T

A heater/thermostat kit
for cold ambient tem-
peratures or humid en-
vironments uses a 15
watt heater and a ther-
mostat set to close at
80OF and open at 95*F.

1800 Center-off (3 positions)
Used with 3-way valves
of similar products re-

Squiring a mid-position
stop capability for shut-
off. May be adjusted for
travel other than 180 9

SWITCHES SUQWII IN
CENTEROEF POSITION

6

Limit Switches

7 ne s9

0-
1E EXTmA LIMIt
SWC W(TH CAM

1 Limit Switch

7 0 12

W LimT LIW s

2 Limit Switches

May be mounted to either operate lights, in-
dicating valve position, or for operating other
equipment such as pumps, compressors,
mixers, etc.

Mechanical Brake

MECNICAL

(A.C. SHOWN)

A mechanical brake is
used for all butterfly valve
applications or when the
actuator must be stopped
instantaneously and
securely. (Used on 10-22
sizes only.) Available for
A.C. and D.C. actuators.,

Additional Options Available.
Consult Factory.

CLC

PLILSE CCW

CuSTOR WRING

*- 7
PLILSE CVW

CLS1UMER wAPN,

s;i
CC PAtSE CW & CCWOR BOTH OFEN & CLOME

CUSTOMER

,0I. V



Parts List & Materials of Construction
Sizes 10-22

16 18 17

5

0 322 133

8 4 14

6 9 11

21
13

14

393

42

32 29

Sizes 45 3 7 37

43 163
26

.2 9~1 462

23 184

111 4

-
220

25

168

38 2

NOTE: Series 75 W and X are shown. General purpose units
have different bases and covers.

hem Oty. DesecUn m"
1 1 Base Aluminum
2 1 Cover Aluminum
3 1 Gear Train Support Aluminum
4 1 Motor
5 1 Output Gear Steel Casting
6 2 Planet Gear Hardened Steel
7 1 Planetary Gear Ductile Iron
8 1 Worm Gear Steel
9 1 Sensing Shaft Steel

10 2 Pin, Spring Steel
11 2 Shaft Hardened Steel
12 2 Bushing Bronze
13 2 Thrust Washer Steel
14 1 Pin, Spring Steel
15 4 Belleville Washer Steel
16 1 Nut Steel
17 2 Seal Rubber, Steel
18 1 Manual Override Shaft Steel
19 1 Pin, Cotter Steel
20 1 Pin, Spring Steel
21 1 Handwheel, Manual Override Aluminum
22 1 Thrust Washer Steel
23 1 Tru-arc Ring Steel
24 1 Seal Rubber, Steel
25 1 Sun Gear Steel
26 1 Bushing Bronze
27 4 Cap Screw Steel
28 4 L Washer Steel
29 1 Capacitor (w/Fiber Washer Phenolic

it Required) Encapsulated
30 1 Input Gear Steel31 1 Nut Steel
32 1 Cap Screw Steel
33 1 Position Indicator Aluminum
34 1 Bushing Bronze
35 1 Motor Support Plate Aluminum
36 1 Gear, Pinion Steel
37 2 Set Screw Steel
38 1 Terminal Strip Polyethylene

Based Material
39 2 Limit Switch Cam Zinc Casting
40 2 Set Screw Steel
41 1 Fan Plastic
42 2 Limit Switches Phenolic

Encapsulated
43 1 "O" Ring (W only) Buns
44 9 Cap Screw Steel
45 9 Lock Washer Steel
46 12 Cap Screw Steel
47 1 Sensing Shaft Ret. Ring Steel

7

bm Ol. DemcdUon
1 1 Base Aluminum Casting
2 1 Cover Aluminum Casting
3 1 Base Plate Zinc Casting
4 1 Motor Module Zinc Casting
5 1 Output Shaft steel
6 2 Gear Drive Pin Steel
7 1 BullGear Steel
8 1 Capacitor (w/Fiber Phenolic

Washer if Required Encapsulated
9 1 Capacitor Bracket Steel

10 1 Terminal Strip Polyethylene
Based Material

11 2 Limit Switch Phenolic
Encapsulated12 2 Limit Switch Cam Zinc Casting

13 1/Cam Cam Set Screw Steel
14 4 Limit Switch Screw Steel
15 6 Base Plate Screw Steel
16 8 Hex Screw (WX) Steel
16 4 Hex Screw (G,P) Steel
17 1 Position Indicator (WX) Molded Phenolic
18 1 Indicator Set Screw (W,X) Steel
19 1 Seal (WX) Reinforced Rubber

20 1 Gasket (W only) Neoprene
21 1 Bearing Bronze
22 1 Seal Reinforced Nitrile
23 4 Screw Steel
24 4 Lock Washer Steel



How to order Series 75 Electric Actuators
20 75 X MI 120A

Size Special Services Actuator Type Duty Cycle Enclosu O Voltage(blankif -none) (25%) hazardous (additional
environment microswitch)

NEMA VII

The basic Model number contains all necessary ordering informationand should be used whenever possible to avoid errors. The following isa breakdown of the variations:

Actuator Actuatorsize Special Seice Type Duty Cycle Enckieuu Option Cltage Opeatlin10 Blank - No special 75 2- LANK- BLANK- 120A- BLANK-12 service options 10% duty cycle. General purpose no additional micro 120 VAC - counter-15 A - AF27 (240 VAC Sizes 10, 12,20,22 NEMA I switches 60Hz t clockwise20 Positioner only. W- Mi- 24GA- (open) and22 *c - CL Module BLANK- Watertight NEMA one additional 240 VAC clockwise25 for cycle length 25% duty cycle IV micro switch 60Hz t (closed)control 4- X- M2- 12D- C-D - Feedback Dual 75% duty cycle. Hazardous environ- two additional 12 VDC clockwiseH - Heater and5- ment NEMA VII, micro switches 24D- (closed)thermostat for low 100% duty cycle. Class I, Group C, D D2- 24 VDC 0-temator lnd Sizes 10, 12,20 only. & NEMA IX, Class 1800 operation for counter-temperature and (120 AC) II, Group E, F, G. 180* directional clockwisehigh humidity 
valves (open)applications

I - 1-75 Interface D3-
Relay Unit Center Off
M - Mechanical CLC is set
Brake to operate
P - Feedback Single in direction
Potentiometer specified.
4 - Position Note: All duty cycles
Indicator are at 70*F Ambient
9 - Cross-line mount Temp.

*Specify operation
in CLC Operation
column

t6b Hz. actuators will operate on 50 Hz. Torque will remain the same, cycle time will increase by a factor of 1.2, and duty cycle will be reducedby a factor of approximately 2o%.
Note: UL or CSA approved units are available on request.

Due to continuous development of our product range, we reserve the right to aiter the dimensions andinformation contained in this leaflet as required.

Distributed by:
Woroester Controls

A BTR Company#

P.O. BOX 538, 33 LOCKE DRIVE 20 MID-DOMINION ACRESMARLBOROUGH, MA 01752 SCARBOROUGH, ONTARIO CANADA(508) 481-4800 TELEX 6817563 MlS 4A5FAX (508) 481-4454 (416) 298-1671 TELEX 065-25135
TELEFAX (416) 298-8330

Printed in U.S.A. 6/90 18M LP



*Worceser Series 75Controls
A BTR Company* Electric Actuators

PB730, Supplement 1 Product Specification

STANDARD FEATURES:
" Two year warranty.
" Permanently lubricated gear train.
" Self lubricated bearings.
" Metalic cams - adjustable.
" General Purpose, Water Proof and/or Hazardous Location housing.
" Standard 25% duty cycle motors.
" Manual override in Water Proof and Hazardous Location models.
" Mechanical position indicator in Water Proof and Hazardous Location models.
* Dry metalized polypropylene motor start capacitor - Non P.C.B.
* Thermal overload motor protection with automatic reset. (AC motors).
" Reversible rotary operation from 200 to 3000.
* No specific mounting orientation requirement.
e Available in common AC or DC voltages.
" 12 point terminal strip, #12 maximum wire size.

OPTIONAL FEATURES:
" Available in 10, 75 or 100% duty cycle motors.
" Ability to accept PLC/computer command.
" Available with solid state built in relay for pulse operation and voltage surge circuit protection.
" Fail safe capability.
" Heater and thermostat and condensation drain.
" Built in positioner for modulating applications.
" CSA, UL, and BASEEFA approvals.
" Cycle length control for one or both directions.
" Multi-position, reversible up to 5 positions.
" Built in combined positioner with set point controller.
* Remote 4-20 MA position indicator.
" Single or Dual Feedback Potentiometer.
* Hard anodized enclosure for protection against harsh environments.
" Mechanical brake.
" Telemetry operation capability.
* Two wire control - two position operation.

... As designed and manufactured in the U.S.A. by Worcester Controls Corporation.

Printed in U.S.A. 12/88



Worcester
Controls
A BTR Comp~any *

Series AF17 Electronic Positioner
100% solid state electronic positioner, precisely
designed and manufactured by Worcester Controls
to provide the most reliable rotary positioning.

AF 101-13 ____

r 1 1 1

I .t .1
I "1 1 1

__ __ __ __ __ __ I __ __ __ __

__ __ __ __ __ __ I __ __ __ __ __

__ __ I 
_____ __ ___

4.

I 
__ _______

I. f
I I1 _______ _______ _______

__ __ __ __ __ I. } 41 __

4. __ __ __ __ __ __ __ __

__ __ __ __ __ I __ __ I __ t __ t __ __ __I ___



The Series AF17 Positioner
AF17 Electronic Positioner in

Performance
Positioner Mounted
In Typical Actuator

Series 75, 15/23 Sec.
Cycle Time

Independent Unearity
(The maximum deviation of the 0.5% of span
actual characteristic from a
straight line)
Resolution
(Smallest possible change in 0.5% of span
valve position)
Deadband
(The maximum range through 0.4% min. of span
which the input signal can be
varied without initiating a change
in output shaft position.)
Adjustable via anti-hunt control.
Hysteresis
(The maximum difference in 0.5% of span
output shaft position for a given
input signal during a full range
traverse in each direction.)
Temperature Umits
(Ambient) -400 to + 115*FRt
Duty Cycle Specify 75% or 100%
Current Drain 5 Watts plus actuator

Characteristic
(Input/Output Relationship) Linear

tFor conditions beyond these ratings, consult factory.

Series 75 Actuators
- Engineered to position rotary devices pre-

cisely, automatically.
- Single compact unit adapts easily and eco-

nomically to valves, dampers or similar
equipment.

These Features Make Positive
Position Control Possible
e 90* rotation standard - AF1 7 Actuators are designed

specifically for quarter turn operation - engineered to
meet the needs of your application.

e Other rotations available.

Standard inputs - 1-5, 4-20, 10-50 milliamps, 135 &
1000 ohms, 0-5 & 0-10 volts. Other inputs available upon
request.

Output ratings - peak voltage on load circuit, at 120 VAC
- 400 VAC, and 240 VAC - 800 VAC, 24 VAC, 24 VDC.
Maximum standard current - 8 A/1 minute. Maximum run
current with: Resistive load - 5A, Inductive load - 3A.

* Direct or reverse acting - nothing additional to buy.

Independent zero & span adjustment - speeds calibra-
tion time, lowers maintenance labor costs.

a All solid state electronic circuitry - reduces heat, saves
energy, gives longer life and higher reliability.

Anti-hunting control built in - facilitates balancing of
positioner to dynamic characteristics of the total system -
helps eliminate final element hunting.

. Solid state relays are standard - (on AC powered units)
provide longer life and higher reliability.

Dynamic electronic braking - stops actuator movement
with momentary electric pulse (reverse current brake).
Allows quicker and more accurate operation.

* Electromechanical brake optional - provides continu-
ous holding when needed, as on dampers or butterfly
valves.

* "LED" calibration check - indicator lights verify proper
calibration "at-a-glance," makes calibrating simple and
easy.

e Standard split-range capability.

Bypass for manual operation - interrupts control signal,
provides local manual position control. Consult factory.

* Position feedback module - 4-20 mA output.



Specifications AF17 Positioner with Series 75 Actuator

Actuator Size

10
12
15
20
22
25
30

Vollages
120 V 50/60 Hz
240 V 50/60 Hz
24 VDC:

Stall Torque
(in.-lbs)

150
225
335
600
900
1800
3000

Start-up Torque
(in.-lbs)

120
180
280
480
720
1440
2400

Cycle ime
15 Sec/90o Rotation, 23 Sec/90* Rotation
(Other speed and rotation options available. Consult factory.)

Inputs
1-5 mA DC
4-20 mA DC
10-50 mA DC

0-135 ohms 0-5 VDC
0-1000 ohms 0-10 VDC

Load Resistance (for AF17)
100 ohms for 10-50 mA signal
220 ohms for 4-20 mA signal
1000 ohms for 1-5 mA signal

800 ohms for 0-5 VDC
1100 ohms for 0-10 VDC

Q
Input

Sa 2Fr =, 3 Actuaor Motor

PosmO*ER

AF17 -
FEEDBACK VOLXAGE

Positioner E FE

and Actuator
Block '""AO

Diagram H BLK

----------------------------------

Enclosure Options
NEMA IV - Watertight*
NEMA VII and NEMA IX - Hazardous Locations*
includes Manual Overmde/Indicator Knob

Adjustments
Zero - 25% of span
Range - 25% of span
Anti-hunt Control .25 to 10% of signal

Potentiometer - 1000 ohms
For feedback to the positioner circuitboard only. If remote valve
position monitoring is required, order the optional Dual Potentiometer
("D" in the ordering code). With the dual potentiometer installed, one
pot operates with the positioner circuitry, the other is used for external
position monitoring. They are independently adjustable.

Series 75 Options
Extra Limit Switches (2)
Heater/Thermostat
Mechanical Brake - for butterfly valve and damper applications
Direct or Reverse Acting
Dual Potentiometer (for remote position monitoring)
Position Feedback Mqdule 4-20 mA Output

Theory of Operation
The AF17 Postoner is a unique circuit board specifically
designed to provide accurate and reliable position control.
The operation of the AF1 7 is based on the comparison of 2
voltages - one derived from the input signal and the other
from the feedback potentiometer driven by the actuator shaft.

" The signal input voltage is derived from an input
signal conversion circuit (not shown) that changes
the milliampere or resistance input signals to voltage.

* The signal is then compared with the voltage from the
feedback potentiometer located beneath the circuit board.

" Both voltages - from the input signal and the feedback
potentiometer - are fed to the two comparison amplifiers
Al and A2 (as shown in diagram below) which have been
calibrated to provide the correct action. If the voltages are
equal, both amplifiers will be in the "off" state and the
actuator motor will not be energized.

" If there is a difference between the two voltages, either
amplifier will be "on". The actuator motor will then be
energized, turning the actuator shaft and the feedback
potentiometer until the potentiometer's output voltage
is the same as the signal input voltage. This turns the
amplifier "off' and de-energizes the actuator motor.



How To Order
AF17 Positioner

2 AF17W 12A

20 - 10-2075 Actuator
30 - 25-3075 Actuator

AF17 1 - 1-5 mA input
4 - 4-20 mA input

10 - 10-50 mA input
13 - 135 ohm input
1K - 1000 ohm input
5V - 0-5 VDC input
XV - 0-10 VDC input

Blank - Direct Acting
R - Reverse Acting

120A -120V 50/60 Hz
240A-240V 50/60 Hz*
24 VDC - Optional
*If using 240 VAC for
AF17, order code for

a r must
(Examole: 20A)

NOTE: Code above depicts Size 20 AF1 7, 4-20 mA input, direct acting 120V 60 Hz operation.

Series 75 Electric Actuators

10 - 150 inch lbs.
12 - 225 inch lbs.
20 - 600 inch lbs.
22 - 900 inch lbs.
25 - 1800 inch lbs.
30 - 3000 inch lbs.

A - AF17 240 VAC only
H - Heater/Thermostat
M - Mechanical Brake

tD - Dual Potentiometer

tDual pot must be
ordered if 4-75 (4-20
mA) position indication is
ordered OR independant
feedback potentiometer
is required.

75 5 -100% Duty
Cycle
Available on
sizes 10,12,
20 only

4 -75% Duty
Cycle
Available on
sizes 25, 30
only

Must use:
W - NEMA IV

or
X - NEMA VI1, IX

Additional Options:
M1 -One extra auxiliary limit

switch (SPDT) with
cam

M2 -Two extra auxiliary limit
switches (SPDT) with
cam

120A -120V 50/60 Hz
240A-240V 50/60 Hz
24 VDC

NOTE: Code above depicts Size 20 Series 75 Actuator with Heater/Thermostat and Dual Potentiometer, for Hazardous
Environment with Two Auxiliary Limit Switches and 120 V 60 Hz.

Due to continuous development of our product range, we reserve the right to after the information contained in this leaflet as required.

C-12

Corrosion
Data

For valve to media
compatibility

ASM P9 730 CV

Actuator Series 75 Bal
Sizing Electric Control Valve
Manual Actuators Selection

Manual
For seat & seal For detailed techni- For overall envelope
pressure/torque cal information dimensions
curves and actuator
torque output charts

Distributed by:

MARLBOROUGH, MA 01752
(508) 481-4800 TELEX 6817563
FAX (508) 481-4454

SCARBOROUGH, ONTARIO CANADA
MIS 4A5
(416) 298-1671 TELEX 065-25135
TELEFAX (416) 298-8330 Printed in U.S.A. 8/90 10M

For
additional

information
refer to

Woro ester Controls
A BTR Company#

P nB A3 A3 31 rCKE DRIVE_ on i-AiDOrltAMIrKI AC-

31

RES

XR n12



PLANT SAFETY requirements for many process applications require
the ecuity f afaiure odeon rocess and utility valving, especially

where hazardous or flammable med t To this need
Worcester has designed the Fail-Safe Electric Actuator, a combination

of the Fail-Safe. module and a Ses M EleCtric ACtuator In the

event of an electrical power failure, the Fail-Safe module will power the

actuator to the pre-datermined valve position. either tail closed or fal

open, whichever is preferred. Normal valve operation is accoMplished

0-4 -11-11s -iE Oneration

E Upon toss of AC Voltage the Fail-Safe Module automatically drives

tte valve to the pre-determfifled failure Position.
*While power is o&t the valve May be Operated to the nOn-failure
position by pushing the -OperIW Switch on the Fail-Safe Module.

Releasing this button will return the valve to the "Fail-Safe Position.

For extenfdd loss of voltage, batteries within the Fail-Safe Modulo

contan sufficient power to operate the valve at least 25 full cycles

depending on the toad.
" When power returns the " weSet" wich on

the Fail-Safe Module must be
pressed to return to normal op-
eration. It the "Re-Set" switch
is not pressed the actuator
will not respond to commands
from the control panel.

" if It's just a power Interruption,
temodule does not automnati-

cally switch to the failure mode.
There Isa 2 second delay before
the actuator Is cycled to the failure position-

utilizing a 115 or 230 VAC supply voltage to power the module, which in
turn powers the 24 VDC actuaor-

As a primary element in ts package, the Series 75 Electric

Actuator provodes precise, reliable rary valve operation n a rugged

but small package. These actutors feature permanently lubricated
gear trains, Independently adjustable internal limit switches, manual

override and position indication, corrosion relsitant epoxy coated

housings. and a wide variety of other options.

.The FS11-safe Module can be tested "it* in the normal modo by

pushing the -Test" switch on the Fail-Safe Module, which switches
the module to battery POW aNd cycleS the actuator to the fal safe
position. The R.S.I switch must be depressed to return to nonal
operation,

* Faiure mode Is field adjustable to the open or closed position by a

simpe wiving change.
" For hasprdoin or rmowte ilocations. the Fali.Safs Module can be

mounted up to 0 feet away from the actuator. For greater
distances consult factoryd

" Iluminated low voltage warning sysem provies visual indication

of the battery voltage. Indicator lights am powered by AC line voltage
and will go out at power loss.

indicator LightS show charge rates
Low (Green) - Full Fali-Sae power is available to the power pack.

Tricke charge to the batteries is maintaining the max-
imum supply voltage.

High (Yellow) - BattY voltage is low. Batteries are recharging at a
higher ruts y

Alert low - flattery voltage is vey low and may not be sufficient to*

voltg Moed power actuator Bathe" r0placemen is required.



SPECIFICATIONS
a&ppy %itg: 115uralwhC single phae M H
Conduit COnnectin*: WI NPr

ohm: 10V(1SAWb
12- 05 MR*e
U.so5MAb.
22-ohibs)

EteosWua: NEMA IV -er lIght
NEMA VI A IX -Hmrdous ErwrMfmr ent

bAperaturs 11ttng: -406F o WIT
Lbroation! Petmnently kidcated gear train. Self-

lubicatd bearings.
Operation: leversint Limit switches, cam operated.

Adjust"bl from 0*0 3*
Options: A normal oompliment of actuator options at*

available incuding:
Position vanamitting Mibniorter
Heated'hermostat (An AC heater is
mocommeded eo n not to drain batteries
while In failure mod Hater should be
wired dreatly to AC power supply.)
Extra UnJIt Switches
Mechanioal Brkei

Pail-Safe Module speciflcatIons
Enclosures: NEMA iI. Dust tight, Rain tight A Sleet0ce)

Assistant -Metal
Other enclosures avallable on application.

bimperature Rating: 0T to 120T
Mounting: The FaD-Safe Module ca be mounted

with stut
Battery Charge: The Fat-Safe Module contlns float charge

ckroultry maintain maximum power levels of
battery peck-

ENGINEERING DA

M 60^ d 0A ampe Ibolted MaW ounmis siwe

SIZING CHART

.is siaing shat Is to be used 0$ a #UMid only. AetuatOr sizing ean be affected
by differential presaue across t valve, media vd east matenai.

DIMENSIONS Inches

FAIL SAFE MODULE
Fe-Safe Module -appr.x. weight 13 lb
For actuator dimensions, tier o Sedies
?S Srochure #PB-73. Dimensions are
given for isyout purposes only, for cImer.
anos, consult factory.

WIRING DIAGRAM
Diagram shows fall closed
moda 1b smplish o~a105 IOU - atut'pplication and
Spelfl Wiring" ection of 14M.
Part no. Sm02.

f J

- -

ser . ..

HOW TO ORDER

10 Ax6 W

BLANK-No special
servIce options
H-Heater and ther-
mostat for low tem
perature and high
humidity appica-
tiona.
P-fteitIonlhan-
mitting Pbtentjometer
U-Mechanical
81r01111

F75 BLANK-2%
duty cycle

W-Watertight
NEMA IV
X-Hazardous
environment
NEMA ViI & IX

BLANK-no addi-
tional micro switches
M1 -- We addtional
micro swch
M2-two additional
micro switches
D2-0operition
for 10 directional
valves

24D-
24 VOC

Ordering ecample above: A 10 oz 24 VDC Actuator with a NEMA IV actuator enclosure using a 230 VAC power supply and a Fal-Safe Module.

PI - 115 AC
F2 -230 VAC

Due to the continuous development of our product range, ea rellwt the right to
alter the Information contained In this leaflet as reaqirfed.

Worcester Controls
W12ES T ON 1101 A BTR Company
0175 5041 TILEX "415

DistilkiUted by

Pfintd In U.S.k 16 vu

10
12

22

'220

. .... ..



Reference Book Sec. IV 9 MP Series

REGISTERED U S PATB~AND TRADEMARK OFF

IM

Multi-Port

Ball Valves
Three, Four, and Five-Way



03/05/92 14:01

Flow Patterns possible with one 3-wa MP
(Many more possible using maniolds of 2 or more Valves)
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* Low Torque Operation
* Low Pressure Drop
* Low Profile Design
* Reinforced Teflon* Seats & Seals
* Positive Shut-Off
* in-lIne Adjustment

for normal wear (Adjust-O-Sea)
* Easily Actuated

PBM's 3-Ways are at work throughout Industry pro-
viding long term, reliable performance under
toughest conditions.

Taking the place of two, three or more 2-Way
Valves, with a corresponding savings in pipe runs
and fittings, these 3-Ways are available with a fun
array of add-ons and options to meet specific
requirements.
ADJUSrOIA b a Pagla.md T u of PWM. NC.

-TanI a R9gialud Trmsk of L 1. Pam A do MOnur A CoWi*n

QUICK REFERENCE FOR 3-WAYS

Metals
Available

valve Sizes
Available

STAINLESS STEEL
1", 1%", 1%", 2", 3", 4"

BRONZE
1", 1W", 1 ", 2", 3"

IRON
W, W, W." 2', 3", 4-

CARBON STEEL
1", 1Y", 1W". 2", 3", 4"

Other Metals on Special Order
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MP- and
BT-Series
Dimensio
In Inches

Val" A B C D, D2  E1  E2 F G H J, Js FeNmae 150modl p N.P.T.FlangNo. Wgt.* Wgt.
MP % .62 3.62 2.00 4.00 N/A 2.00 N/A N/A N/A 1.47 2.00 N/A 8 N/A
MP % .62 3.62 2.00 4.00 N/A 2.00 N/A N/A N/A 1.47 2.00 N/A 8 N/A
MP 1 1.00 4.53 1.56 4.72 N/A 2.36 NA N/A N/A 2.00 2.36 N/A 12 N/A
MP 1%A 1.00 4.53 1.56 4.75 N/A 2.38 N/A N/A N/A 2.00 2.38 N/A 12 N/A
MP 1 1.50 5.25 2.25 6.56 10.56 3.28 5.28 5.00 2.50 2.88 3.28 5.28 28 46
UP 2 2.00 6.53 2.62 7.75 11.94 3.88 5.97 6.00 '3.00 3.30 3.88 5.97 40 64
UP 3 2.25 6.94 3.75 11.06 14.56 5.53 7.28 7.50 3.75 3.75 5.53 7.28 ' 65 105
MP 4 3.00 9.00 5.00 N/A 17.00 N/A 8.50 9.00 4.50 5.00 N/A 8.50 N/A 220
ST 1 1.06 4.62 1.78 5.88 N/A 2.94 N/A N/A N/A N/A 2.75 N/A <131 N/A
BT 14 1.06 4.62 1.78 5.88 N/A 2.94 N/A N/A N/A N/A 2.75 N/A 16* N/A
OT 1 1.62 5.12 2.89 7.91 9.91 3.95 4.95 5.00 2.50 2.52 3.67 5.70 30* 46*
ST 2 1.62 5.12 2.69 7.66 10.03 3.83 5.02 6.00 3.00 2.52 3.53 5.77 35* 59*

-. 1 -
HMO

J,

(Al dimensions are for
reference only ± .06)

NOTES:
1. Dimensions shown are for stain-

less steel valves. Please consult
factory for other metal dimnsions.

*2. Weights shown are for stainless
steel valves and include bracket and
-coupling weight. To determIne
approximate weight for other metals:

METAL MULTIPLY BY
Aluminum .......... .52
Bronze ............. 1.10
Iron and
Carbon Steel ....... 1.02

3. Please consult Reference Book
IV for additional Information.

tindicates Bronze wgt.
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ER-1504 ROUGH ER-1000

MODEL A B C D E F G I J K L M N 0 P 0

ER-150 12.36 3.30 8.36 4.18 1350 .874 1.12 .. 1.so 3.00 10.44 2.14 3.33
1.1245 .8. 112 1.19 A 10.00 xDP 1.500 . 4 .

_____ __1.125 .875 -. -35 -i-

ER-I0 12.36 3.30 8.36 4.18 1.12 1.19 V 10.00 6 1.500 3.00 10.44 2.14 3.33
1.125 .875 13.00 10.00 x. .4p4_.4_

1.124 .874 130 1__ 3/"D 13._______
ER-350 12.36 3.30 8.38 4.18 1.125 .875 1.12_ 1.19_ 13.00 10.00 x3A_ __.00 10442.4 .3

ER-1 000 12.36 3.30 8.36 :4.18a 1.498 1.124 1.43 1.50 3A 13.50 10.00 W'-13 17035 04 .4 33
____ ___ ____1.500 1. 125 ___ __ __ 13:00 lxA'DP 1.I .0 1.4 .4 33

ER-150
THROUGH
ER-1000

KI p

DH

C -

M N
(4 PL!MCE)
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Kay-Ray/Sensall, Inc.

General

Sensall ultrasonic transducers are
available in a variety of configurations
and materials to optimize your
continuous level control application. All
transducers are designed for ultrasonic
pulse/echo use but each series differs in
compensation scheme and physical
configuration. Sensors are manufactured
using CPVC, Kynar" or Teflone in order
to provide compatibility with broad variety
of chemical vapors. Other materials have
been used for special situations.

Sensall offers three basic series:

S Series
These transducers are used with our

temperature/velocity compensated
systems. They include a thermister
buried within the transducer body which
Supplies the control with temperature
data from the vicinity of the transducer
body. Since the temperature variation of
the velocity of sound is common for most
gases, the control can compensate for
temperature changes in the vapor space.

8100S Series
These transducers use a pin in

ultrasonic path to reflect a portion of the
energy. Since the pin is at a known
distance, the control can use the travel
time to compensate for changes in both
vapor temperature and vapor
composition. These transducers are
used with our sound distance
compensated (8100R) control systems.

P Series
These transducers are specifically

designed for our non-contact point level
controls.

Environmental

All transducers are rated from -220 to
+ 1586F (-30 to +70*C). Transducers will
operate effectively from -10 to +50 PSIG.
In a non-operate mode the sensors will
not withstand steam cleaning and should
be removed from the tank during
cleaning.

Sensall* S Series;
P Series; 8100S Series
Ultrasonic Transducers

Application Considerations

Sensall's "Continuous Liquid Lever
brochure enumerates a variety of
application considerations which dictate
the selection of a control system
approach. Once the control system is
determined, the following procedure
might be helpful in determining the
correct transducer.

Series
The series will generally be determined

by the control approach. Each series has
a beam angle specified. Consider
closely whether an obstruction in the tank
can intercept the beam and produce a
spurious output.

Configurations
Within each series the following

options may be available:

Integral Control (- T)
Our Model 821 (S Series) and 802 (P
Series) are almost always used in-
tegrally with the transducer. The
transducer should be designated by
a - T. It is also possible to use these

4

Reference
Pin

8100S Series S & P Series

8100S Series reflects portion of ultra-
sound for compensation while S & P
Series senses temperature to com-
pensate for velocity changes.

3



TRANSDUCER DIMENSIONAL DRAWINGS
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Teflon 2.25" 3.0" 2' NPT ,, data
(57.2) (76.1) TH'D sheet
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controls remotely using the
- J configuration.

* " Integral Amplifier (- A, D)

This special configuration provides
an amplifier Integral to the
transducer. "A" is applicable to our
805, 807 and 809 point devices with
the P Series transducer. "D" is ap-
plicable to the 895 continuous level
system with the S Series transducer.
The designations include the
amplifier.

* Junction Box (- J)
Sensors in this configuration are
provided with an integral junction
box. They are the configuration of
choice when the control is mounted
remotely (8120R and sometimes 821
and 802). Cable to the control is ac-
complished by a simple extension
cable terminated at the sensor and
control with spade lugs. The junc-
tion box provides a convenient
anchor, allows for easy replacement
should the cable be damaged and
simplifies installation.

* Integral Cable (- C)

This configuration may be required
where the electronics or junction box. cannot be mounted by the
transducer. Sensall will splice the ap-
propriate cable length to the
transducer. Integral cable lengths
should not be greater than 50 ft.

Material
Series S and Series P transducers are

available in CPVC, Kynar@ and Teflon*.
the 8100 S Series is not available in
Teflon. It is vital to select a material
compatible with the contents of the tank.
Other transducer materials (and materials
for the pin) are available.

Mounting Configuration
Transducers can be mounted in the

tank using their standard fitting or by
using a flange. Be certain that the sensor
is not recessed in a nozzlel For
maximum accuracy it is best to position
the sensor face relatively close to the
maximum height of the liquid surface (but
beyond the "near" zone). In those
unusual situations where the level does
not rise to the top of the tank, it may be
desirable to position the sensor deeper
into the tank using a mechanicalS nsion and an integral cable (- C)

figuration. Basic mounting options
include:

Beam Angle

Materials
Available

Configurations
Available

Fittings

Minimum
Flange

Pressure

Temperature

Use with

8100S Series S Series P Series

100 12* 12*

dPVC
Kynaro
Teflone

J-Box
Integral Cable
Integral Control
Integral
Amplifier

CPVC
Kynar*

J-Box
Integral Cable

3/4" NPT (OF)
2" NPT (OF)

CPVC
Kynare
Teflone

J-Box
Integral Cable

Integral Control

3/4" NPT

20 NPT (Kynare, CPVC)
2-1/1" NPT (Teflon")

2" Kynare, CPVC
2-1/2" Teflon"

-10 to +50 PSI; operating
150 PSI; non-operating

-22* to 158*F; (-30* to +70,C) (1

8120R 820 802,807
895 805, 809

Temperature limits refer to inside the tank. - A, - D, and - T configura-tions may impose different limitations on ambients outside the tank.
Refer to control data sheets.

Connection Cable(i) Use With R) Max Sensall
Length P/N 4)

S-Series (- D Config) #18 AWG 895 3ooO' 5797-(OO)

P-Series (- A Config) 4 Conduc- 807,
(Amplifier to Control) t Gauge 09 600' 4736-(

8100S (- J Config) RG58 8120R 1003678-
J-Box to Control RG63 8120R 250' C.F.

( Radiation resistant cable and other sizes also available

0 Series 802 and 821 normally used integral to transducer

( Controls normally designated for integral mounting (821, 802) may notbe operated more than 25 ft. from sensor

Append cable length in feet to part numt

* 3/4 NPT outside fitting (SO, PO,
8100S)

This option is Intended for applica-
tions where the transducer is to be
mechanically extended or where it
can be inserted from inside the tank.

* 2" and 2-1/2" NPT

These transducers are designed to
be mounted through the top of the
tank and will normally be provided in
- J, - D, - T or - A configurations.
CPVC and Kynar' transducers re-
quire the 2" NPT fitting while the
Teflon unit requires
2-1/2" NPT. Standard transducers

are 10 (254mm) in length and are
designated S1 or S6 and P1 or P6.
Flange Mounted Transducers

Transducers are available with a
variety of flanges and flange
materials. The sensor should be
designated by an F_ _ appended to
the basic part number. The "F" indi-
cates that the transducer is flange
mounted while the next digit indi-
cates the flange size and the follow-
ing character indicates the flange
material.



ORDERING GUIDE FOR NON-CONTACT TRANSDUCER PART NUMBERING SCHEME

Sound/distance 8100S1 Full-tube w/ 3/4" and 2" NPT (OF)
Compensated 810052 Full-tube w/ flange (1) Use these probes with:Non-Contact 8120S1 Coated full-tube w/ 3/4" and 2" NPT (OF) Model 8120R Control8100 S Series 8120S2 Coated full-tube with flange11

Temp/velocity so 5-3/4" length with 3/4" NPT (OF)Compensated S1 10" length with 2" NPTO Use with:
Non-Contact S8 10" length with 2-1/2" NPT Model 821 Control (-T config)S Series S7 5-3/4" length with 2" NPT

Point PO 5-3/4" length with 3/" NPT (OF)
No-oatP1 10" length with 2" NPT a Use with:Non-Contact P1 10" length with 2-1/2"NPT Model 802 control (-T config)P Series P7 5-3/4" length with 2" NPT Model 805, 807, 809 Control (-A config)

TRANSDUCER MATERIALS

A
K
T

CPVC
KynarS
TeflonS (not available for 8100S Series)

[~*1

K

CONFIGURATIONS

J
C
T
D
A

J

Junction Box
Integral cabl
Integral cont
Integral ampl
Integral ampl

F

-- i

F

,1

,ifier 895
ifiert4  

805,807,809

Use only for flange mount

2 1 2" 150#0

Use with:

8120R
8120R

3
4
7

3

3" 150#
4" 150#
2-1/2" 150#

Flange size

A CPVC
K Kynare Flange Materials
T Teflon*e
F Carbon steel w/ Teflon' face(5)

K TYPICAL MODEL NUMBER

(1) Model # must include F_ - designation to show size

( Use 2-1/2" NPT or 2-1/2" flange for Teflon transducer

( Cable length to be specified

Sensall isg registered trademark of Kay-Ray/Sensali. Inc.
osen.unt is a registered trademark of Rosemount, Inc.

Teflon is a registered trademark of DuPont
Kynar is a registered trademark of PENNWALT.

(4) Designation includes amplifier

( Not available on 8100 Series

ROSEMOUNT- Measuremnent
Control
Analytical
Valves

Kay-Ray/Sensall, Inc.
1400 Business Center Drive
Mt. Prospect, IL 60056
Tel (708) 803-5100
Telex 62970165
Fax (708) 803-5466

S1



a Rosemoun* division Sensalla
Series 895

Non-Contact/Continuous
Liquid Level Controller

Features:

* Non-contact, Low Maintenance System
* No Coaxial Cable Required
* Rugged Transducers Fit 2" NPT
* Isolated 4-2OmA Output
* Versatile 3 Adjustable Setpoints
* Unique Functional Alert Relay
* Sleek NEMA 4X Enclosure
* Convenient Dial-in Calibration

General

The Model 895 is designed to offer the con-
venience of local indication and control us-
ing the powerful performance of ultrasonic
echo technology. The integral transducer
assembly is mounted safely above the liquid
level and is, therefore, less susceptible to
any of the harsh effects of the measured
product. The rugged transducer can be fab-
ricated in CPVC, Kynar or Teflon. The
transducer has the narrowest profile of any
ultrasonic transducer on the market, requir-
ing only a 2 inch diameter vessel opening.

The Model 895 will measure ranges from 1
to 31 feet from the transducer face. The span
can be set to any 2 feet over the full range.
Housed within the sleek new NEMA 4X
enclosure, the output package includes a
large 4-1/2 digit LCD display, isolated 4-
20mA proportional to the level, 3 adjustable
setpoint relays and a unique functional alert
relay.

Principle of Operation

The Model 895 is based on ultrasonic echo
technology. Pulsed signals are transmitted
from a piezoelectric transducer mounted
above the liquid surface and returned as
echoes. The elapsed time is proportional to
the distance from the transducer to the liquid
surface and back ... and inversely propor-
tional to liquid level. By encoding the pulsed
signals and discriminating the echoes
through analog and digital techniques, a
highly reliable level measurement is ob-
tained.

Many of the discrimination features plus the
calculation of level are performed in a micro-
computer. This "micro" also makes it pos-
sible to calibrate easily by simply setting
rotary switches to simulate zero and span.

L)

Temperature compensation is implemented
from a thermister imbedded in the
transducer to automatically adjust for vari-
ations due to temperature effects on the
speed of sound.

In addition to temperature compensation,
the system perfotms a variety of other dis-
crimination functions to verify that the re-
turned echo is a true reflection of the trans-
mitted pulse. These functions include digital
filtering, moving averages and time variable
gain (see brochure B-8000 for further infor-
mation).

Powerful Performance

By using an integral transducer assembly di-
rectly at the tank, the 895 puts its power
directly to the application. Unlike coaxial-
linked systems, the 895 supplies full amplifi-
cation at the tank; there is no power loss. The
gain, or strength of the beam, is automati-
cally adjusted by the microprocessor in the
controller from as far as 3000 feet away. The
high degree of resolution, accuracy and per-
formance is accomplished through the use
of microprocessor based compensation
techniques, elimination of coaxial cable and
through the use of an integral transducer
assembly.

Output Package

The 895, as a continuous level controller,
provides both local readout and control
capabilities. Locally it includes a large 4-1/2
digit LCD display with easily adjustable deci-
mal point placement. Control output features

include, standard, isolated 4-2OmA propor-
tional to the level, 3 fully independent SPDT
setpoint relays (hermetically sealed relays
are offered as an option for Class 1, Division
2 areas) and an SPDT functional alert relay.
The unique functional alert relay is field se-
lectable for near zone or lost echo or both
conditions. The output package provides
the user with all the requirements for the
complete and safe control of his process.

Installation & Calibration

Standard 5 conductor instrument wire is
used to link the transducer assembly to the
controller. Multiple cable runs can be ac-
commodated in the same tray or conduit and
multiple controllers can be mounted in close
proximity to one another.

The operator can bench calibrate the sys-
tem before actual installation. Using the
sealed BCD switches, the span, zero and
setpoint relays may be set. The digital dis-
play will track and verify all settings during
calibration. The system may be set for either
Height (4-2OmA) or Distance (20-4mA)
modes.

Physical/Environmental

The Model 895 is packaged in a NEMA 4X
fiberglass enclosure. It will operate within
specification from +10*F to +160*F (-12*C
to7l*C). An optional heater is available to
permit operation down to -40F (-20WC).
Reference PDS-S & P for transducer as-
sembly specifications.
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PERFORMANCE

Reference Conditions Atmospheric pressure in still air with
water as liquid.

Near Zone 12 inches (0.30m) from transducer
face (minimum) or to top of span.

Range 1 - 31 feet (0.3 - 9.45m) from transducer face.
Minimum Span Any 2 feet (0.61m) over full range.
Accuracy ± 1/4% of full scale. Includes combined

effects of linearity, hysteresis and
repeatability at referenced conditions.

Temperature Compensation Automatic over full range of system
Temperature Effects ± 1/2% of full range per 1 00*F (55.60C) at

transducer from -10*F to 160*F (-230C to
+71 *C) at reference conditions.

Resolution
Analog Output & Digital Display 1/4 inch (0.64 cm) or 1/2% of span setting

(whichever is greater).
Setpoint 1/4 inch (0.64 cm).

ELECTRICAL

Supply Voltage 11 5VAC (std.) or 230VAC (±10%; 50/60Hz)
Power Consumption 50 watts (150 watts w/ heater)
Outputs

Current 4-2OmA (isolated) into 0 - 1000 ohms
Setpoints 3 each: SPDT;

5 Amps at 115VAC (non-inductive)
field selectable fail-safe operation.

Functional Alert SPDT; 5 Amps at 115VAC
(non-inductive)

Response Time
Meter and Current Factory set at 1 second.
Setpoints 1 - 5 seconds depending on failsafe mode.

Readouts 4 1/2 digit LCD display
Indicators NEAR ZONE, LOST ECHO, OPERATE

HI ALARM, MID ALARM, LOW ALARM
Ultrasonic Frequency 50 KHz
Calibration Dial-in rotary switches.
Alarm Response

Near Zone Current and reading are maintained.
Relay actuated (or deactuated).

Lost Echo (after 8 sec.) Current and reading are maintained.

PHYSICAL

Temperature Range (Operating) +10*F to +160*F (-12 0C to +71*C);
with heater (115VAC only) -4*F (-20*C).

Transducer Compatibility CPVC, Kynar" or Teflon',
Enclosure NEMA 4X
Weight 10 pounds (4.6 kg) approx.

13.75
(349.3)

15
(39

Sensall
---- -

.50
3.7)

3/4" capped hole
/2hole---

7.63
(193.7)

10.00
(254.0)

ORDERING INFORMATION
Moda 896 LawConad

C 11 5VAC Supply Voltage
E 230VAC

0 Chwacporna
RIC 01I Rha lft r

_ M spwcis~~ano
2 1 C CT Typical Model Number

Order Transducer Assembly as a separate line
item. Reference PDS-S & P.
'Without Power Switch

KynarS is a registered tradernark of PENNWALT
Corporation. Tefloneis a registered trademark of
E.l. Dupont Corporation.

1400 Business Center DriveSensai Mt. Prospect, Illinois 60056
Instruments, Inc. Tel: (312) 803-5102

a Rosemount division Fax: (312) 803-5466
Copyright 190 by Sensall instruments, Inc. Printed in U.S.A. Sensail1 and Rosemount* are Registered Trademarks of Rosemount Inc. PDS-895

FOR FURTHER INFORMATION CONTACT:
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Desired Number Required
Floor Ceiling Foot Lamp Rho Rho Rho Of Quantity

Room Designation Length Width Height Cavity Cavity Candles Lumen LLD LDD Floor Ceiling Watls Fitname A/I Lamps RCR CU Fixtures Actual FC
Plant 52 35 13.5 2.5 0 30 2775 0.827 0.88 0.2 0.8 0.5 2gt440 A 4 2.629120879 0.535961538 13 30.93298038

-s- siant £' ~ f ~ 30....Zfl.Q~270fl~O~.0.5at30A 2.6njMM~ht.5696?O33 16 3034936MV
Plant 52 35 13.5 2.5 0 30 2 .27 68 .2 08 S5 g2U- 7iN20879 .33Y121 2 3413
Plant 52 35 13.5 2.5 0 30 22000 0.827 0.86 0.2 0.7 0.5 ths25Os A 1 2.629120879 0.752252747 5 33.09621107
Plant 52 35 13.5 2.5 0 30 8800 0.827 0.88 0.2 0.7 0.5 shlOOs6b A 1 2.629120879 0.554459707 16 31.22442545

eoriwsh room 1 4 1.3 Z 0 30 277 0.827 0.68 0.2 0. 02 t240 'A 3 7.163865546 0.55"459707 3 423373635

91044-003

Room Designation
Plant
Plant
Plant
Plant
Plant

Drum & Wash room
Drum & Wash room

Hanford Lowlevet Waste Treatment Facility - Lighting Catcs
Desired

Length Width
52 35
52 35
52 35
52 35
52 35
17 14
17 14

Height
13.5
13.5
13.5
13.5
13.5
13.5
13.5

Floor Ceiling Foot Lamp
Cavity Cavity Candles Lumen LLD

2.5 0 30 2775 0.827
2.5 0 30 2775 0.827
2.5 0 30 2775 0.827
2.5 0 30 22000 0.827
2.5 0 30 8800 0.827
2.5 0 30 2775 0.827
2.5 0 30 2775 0.827

LOD
0.88
0.88
0.88
0.88
0.88
0.88
0.88

Designed By:

Rho
Floor

0.2
0.2
0.2
0.2
0.2
0.2
0.2

Rho Rho
Ceiling Wats

0.8 0.5
0.8 0.5
0.8 0.5
0.7 0.5
0.7 0.5
0.7 0.5
0.7 0.5

Fineme
2gt440
2gt340
2gt240

th250s
shl00s6b
2gt340
2gt240

Date: 12-Apr-91 Checked By:
Number
Of

A/I Lmps RCR CU
A 4 2.629120879 0.535961538
A 3 2.629120879 0.56%7033
A 2 2.629120879 0.623379121
A 1 2.629120879 0.752252747
A 1 2.629120879 0.554459707
A 3 7.163865546 0.554459707
A 3 7.163865546 0.554459707

Required
Quantity
Fixtures Actual FC

13 30.9329M038
16 30.34936685
22 30.44315971
5 33.09621107
16 31.22442545
3 42.35373635
3 42.35373635

e A'

- p

- C
C',

Des igned By: 13, Rr4Go Date: 12-Apr-91 Checked By:91044-003 Hanford Lowlevat Waste Treatment Facility - Lighting Caics
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SC-I PROGRAM
ERTICAL SECTION PRICING - 20" WIDE x 15" DEEP

MUM SHIPPING BLOCK - 3 VERTICAL SECTIONS
closing plates are supplied on each end of the shipping blocks that contain incoming line or main breaker
ofli

INCLUDES DOOR AND UNIT SUPPORT PAN FOR FRAME MOUNTED UNIT SUPPLIED WITH THE SECTION.
catalog 

AvailableNumberDescription 
Space Price

wc e warp ll b x S i e ep r t lFactors NEM A
-or P In p e 1 1

S & a n e tandr s cton th fu S F available for unit inserts. include standard U ns a

Fi ncoming line section, 600A, top entry, S.F. 
5 13M 

pGko Ni~ Rincom ing line section 600A, bottom entry, 1. S.F 5 M M 2 h
& Incoming line section 600A, topMCu 

4.t lu4 paseing wireway (pull box shi'pped separatel)wt 62 195b0 ihlu a i oizna

Wilec i o un d b s m t be p cinied in g ord er to O b aiciti ng. ,t 61

separat ely seto,80,tp entry, i . with 12" pull box (pull box shipped
T ~ Incoming line section, 800A, top entry, 1 .5 S.F. 5 2324

6 incoming line section, 800A, bostoan entry, 1.5 S.F.s4par2e2
SIncoming line section, 1200A, top entry, 2 S.F. 

4sl 2l0
MSse p entry, 1.5S.F., #4-350MCM, 1/phaseQ ) Main C section, 40A(KDB), top entry, 2 S.F., #3/0-250 MCM, 2/phase 4. 345

Ninth R Main C8 section, 600A (LC), top entry, 2 S.F., 250-500 MCM, 2/phase 351
4 M ain C section, 800A (M C), top entry, 2.5 S F., #3 0-300 M CM , 3/phase 3. 62

4 Main sectin, 120A (N, op entry, 3 S.F., #3/0-4W0 MCM, 4/phase3 
129KTransformer section, 7.5K VA, sigl 12095 .. botm 2040 piayK & 120/240V sec., no tap (secondar fsed fr24 volts) m 24.45 
3r218y

Transfrm e se ton, 15KVA, sing le phase 2 S F . b tt o m 2 4 / 8 V p i a y
24452)

NTransformer section, 25KVA sig ep aeth oto ,2 04 0 rm rR i o n M &1 2 0 /2 4 0Vse c ., w it h (2 ) 2 .5 % ta p s F C A N , (4 ) 2.5% t ap s F C N ( s c n a r 2 u sd8 / r1 25 2 4
PTransformer section, I30KVA three phs,2SF.bto,477piay,2810sec., with (2) 2.5% taps FCAN, (4) 2.5% taps FC8N (scondar fused for 208/v)45 7

For Corner section for a I S" dee enlsr675183wd6y2513 id)oIon 7 (g) a 20' deep enclosure (30-1/8,$ Wi e -,1/8 5 wide), witor lus-71c. XNo cabinet in this location
* age 8 for SC-1 adder prices. 

/
"'cag round bus must be specified in order to obtain ()Listing.I agend16 for oinal lug selection. List and price lugs separately.I Aenifon sirncsuit ae yInterrupting Capacity Ratings.

t Scedule B1



SC-1l & PE-Il PROGRAMS
BASIC SECTION & STRUCTURE MODIFICATIONS FOR ASSEMBLED MOTOR
CONTROL CENTERS
NOTE: SHADING INDICATES PE PROGRAM.

Price Per Basic
Description Section, NEMA

Type 1, 15" Deep

Basic 20" Wide includes standard features indicated in the table below (Maximum three (3) 20" wide sections per 5 1373
Section V N shipping block.)

25,30", 35 Sections requiring extra width are priced the same as the basic 20' wide section. The adder for the 1373Wide Sections additional width for the section and associated modifications has been included in the price for the
& factory mounted unit.

There is no additional charge for assembling 15 " or 20' deep sections back-to-back. This
Back-to-Back construction consists of two (2) separate sections mounted together, each with separate bus. (Front

Section and rear sections must be equal in width. Six (6) 20" wide sections per shipping block maximum.) A 1373front-to-rear horizontal bus link will be provided only when an incoming line lug compartment, main
breaker, or main disconnect is specified. This splice link will be located at the opposite end of the
center from the incoming line section.

inside corner configuration, 15" deep, 25-1/8" wide, designed to contain bus work only, with no
Corner available space for the installation of units. For 20" deep. 30-1/8" wide, and available power bus 1766Section (600-1600 Amp only), refer to price adders below. Corner sections may be specified with an incoming® line lug provision (see Bul. 2191 M, page 50) but are not available in either NEMA Type 3R or back-to-

back construction.

10" Wide This section must be specified as part of a 2-section shipping block, shipped adjacent to a 20", 25', or
Incoming Line 30" wide section. It cannot be specified as free standing or adjacent to a full-section drive unit, 156A- 137$Section 360A SMC section, full-section programmable controller or 2000 Amp breaker, and is not available in

a NEMA Type 3R or back-to-back construction.

NOTE: To price structure modifications: Add the listed "Adder Prices" in the following table to the "Basic Section Price" from the above ta

Description Adder Price Pet
Section

Cabinet Depth 15" Deep STD

[20' Deep S 143

NEMA Type I STD

SNE MA Type 1 w/gasket (gasketed unit support pans) 129
Enclosure

Type NEMA Type 12 (totally gasketed enclosure with bottom closing plates)
__________ J -~

NEMA Type 3R (non-walk-in) front mounted only. Available for internal sections 30" wide
maximum. The external width of the NEMA 3R cabinet is 5" wider than its internal section. (Price
adder includes adder for the 20" deep modification.) Refer to Publication 2100-2.3.3. U

1 326

Bottom For NEMA Type 1 & 1 w/gasket 57
ClosingPlates For corner section NEMA Type 1 & 1 w/gasket 

143

600A aluminum with tin plating STD

800A aluminum with tin plating

600A copper with tin plating 186

800A copper with tin plating 242

Power Bus
Rating and

Material

1200A copper with tin plating 445
1600A copper with tin plating I 3S
2000A copper with tin plating

600A copper with silver plating

800A copper with silver plating

1200A copper with silver plating

1600A copper with silver plating

2000A copper with silver plating

N Horizontal ground bus must be specified in order to obtain ( Listing.
S Not available in back-to-back construction.

'mm-

N

Discount SCi

I
I

10



"t Schedule 8

b..-11 & FL-11 FKUUjKAMS

BASIC STRUCTURE MODIFICATIONS FOR ASSEMBLED MOTOR CONTROL CENTERS

NOTE: To price structure modifications: add the listed "Adder Prices' in the following table to the "Basic Section
Price" from page 10.

NOTE: SHADING INDICATES PE PROGRAM.

Desuciption Adder Price Per
Section

42KA (rms Symmetrical) STD

65KA (rms Symmetrical) S 242

- None. Includes one (1) #6-250 MCM ground lug in incoming line section only. STD

3 .4 - 1/4' x I horizontal ground bus 34
Bus

Unplated 1/4" x 2' horizontal ground bus so
Copper

Two (2) 1/4' x I" horizontal ground bus top and bottom (cable interconnected) 76

Two (2) 1/4' x 2' horizontal ground bus top and bottom (cable interconnected) 174

Vert. Grd. Bus 3/16' x 3/4' vertical plug-in ground bus 57
Unplated

Copper (S) I 3/16' x 3/4' vertical ground bus for grounding unit load 57

1/4' x 1 horizontal ground bus 60
Ground Bus 1/4' x 2' horizontal ground bus 106

Cper Two (2) 1/4" x 1 horizontal ground bus top and bottom 127

Two (2) 1/4' x 2' horizontal ground bus top and bottom 226
V~ft Grd. Bus 3/16' x 3/4' vertical plug-in ground bus 86Tmn Plated__ ____

COPP 3/16- x 3/4- vertical ground bus for grounding unit load 86

For 600A aluminum tin plated bus 100

For 800A aluminum tin plated bus 110

For 600A copper tin plated bus 114

For 800A copper tin plated bus 143

Horizontal Splice bars, hardware and installation For 1200A copper tin plated bus 172

Power Bus instructions for 3 phase splicing. One (1) kit For 1600A copper tin plated bus 229
Splice Kit required per shipping split on front mounted

line-ups, two (2) for back-to-back. For 2000A copper tin plated bus 393

For 600A copper silver plated bus .143.

For 800A copper silver plated bus i73

For 1200A copper silver plated bus 229

For 1600A copper silver plated bus - 2

For 2000A copper silver plated bus

One (1) - 1/4' x 1 (unplated copper) 14

GrowW Bus One (1) - 1/4' x 2" (unplated copper) 28
SpIceKit

* One (1) - 1/4' x I' (tin plated copper) 31

One (1) - 1/4' x 2' (tin plated copper) 62

4 03C V~ 12' high x IS* deep or 20" deep 320

Shutrs For isolation of plug-in stab openings. 12 per section (automatic) 206

ps For unused plug-in stab openings 51

a Horizontal ground bus must be specified in order to obtain Listing.
% 4izontal ground bus (with same plating) must also be specified.

applications utilizing ground bus mounted both top and bottom or for back-to-back line-ups, two (2) ground bus splice kits are'euired for joining each shipping block.

11



SC-Il & PE-Il PROGRAMS
BASIC STRUCTURE MODIFICATIONS FOR ASSEMBLED MOTOR C
NOTE: To price structure modifications: add the listed "Adder Prices" in the following ta

Price' from page 10.
NOTE: SHADING INDICATES PE PROGRAM.

I1 Description

External

Manne Two (2) 1-1/2 x3

Unit Iating For
Barriers®v Fo closing the wire opening between unit and vertical wireway.

Master Located on top hozontal wireway cover of the second vertical section in lineup.
Nameplate®) Lctdo o oiotlwrwycvr ftescn etclscini iep

NO-OX-ID*
NO-OX-0D compound on bus.

NEMA 3R
LiftinAngle Optional lifting angle for NEMA Type 3R cabinets only. This angle is not removable.

SC-I PROGRAM
MISCELLANEOUS VERTICAL SECTIONS

MAXIMUM SHIPPING BLOCK -1 VERTICAL SECTION
END CLOSING PLATES ARE SUPPLIED ON THESE SECTIONS.

Working Section NEMA Type I NEMATYP
Description Dept -g -id-

(inchp) (Inchs) (inches) Catalog Number n Prices Catalog Number 9

20 EAC1_1A $ 1630 EJC1_A
11-1/2 15 30 EAC1 _3A 2462 EJC1_3A

Vertical Section_______ ____

Includes-FullSixSpace 35 EACI 4A 2S79 EJC1_4A
Factor Door & 2100- 2100-Mounting Plate20 EAC2_1C 1773 EJC2_IC

No vertical Wireway.
No Power Bus. 19 20 30 EAC2_3C 2677 EJC2_3C

35 EAC2_4C 3129 EJC2_4C

* The Catalog Numbers listed are not complete. Select ground bus options A, B or C and price from table on page 8.

12
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SC-I & PE-1 PROGRAMS
MISCELLANEOUS VERTICAL SECTIONS
MAXIMUM SHIPPING BLOCK -- 1 VERTICAL SECTION. END CLOSING PLATES ARE SUPPUED ON THESE SECTIONS.NOTE: SHADING INDICATES PE PROGRAM.

'MISCELLANEOUS VERTICAL SECTIONS WITH FUSIBLE DISCONNECT.
Working Section Disc. NMATp

Description Depth Rating NEATye(Inches) Deth Witnces) (I (Am Catalog Number 0 Prices

20 30,60 FA_11- I 85
100 FA I IA- 237

is 30 30 60F__3A-_ 21197
Vertical Section 100 FAI_3A- 2"9includes -Full Six
Space Factor 35

Door &Mounting Plate. 11-1/2 210 A1_4A- 328S
No Vertical 3 2 A- - - -0Wireway. 20No Power Bus.

20 30 30, 60 FA 2 3A-_ 2912
100 FA _2_2A-_ 3084

35 30, 60 FA 2 _4A-- 333
100 FA_2_4A-_ 3 5

NEMA Type 12

Catalog Number I Prices

F)_1 lA- S 2191
FJI iA-_ 2363

FJ_1_3A-_ 3167
FJ_1_3A-_ 3359

FJ_--_-A.__ 3683

2100- FJ_1_4A-_ 
3855FJ_2_1A -_ 2334

F)_2_1A- 2506

FJ_2_3A-_ 3402

F)_2_3A-_ 3574

FJ_2_4A-_ 3933
FJ_2 4A- 4189

MISCELLANEOUS VERTICAL SECTIONS WITH CIRCUIT BREAKER
Working Section

Description Depth NEMA Type I NEMA Type 12
(inches) nche) Catalog Number a Prices Catalog Number a Prices

S tn 15 2 s GAC1 A- $ 2259 GjC1 IA- $ 2S5
Space Factor GC A-3

Mount Plate 2100- G AG 4No Vertical 20 GAC2_lA- 2402 2100- GJC2IA-Wireway. 20 242302 A 272840 Power Bus. 30 GAC2_3A- 3306 GJC2_3A- 379635 GAC2_4A- 3758 GJC2_4A 4326
TABLE A TABLE C

Fuse CgTABLE DFuse ai voltage Number TripCurrent
(Amps) Thermal Magnetic 

AddeA 30 is Circuit Breaker Type m Suffix Frame
C 31 20 15A-100A 125A-5SA32 30 Std. Interrupting Capacity CT FDB STD S 745

35 50 Std. I.C w/Current Limiter CD FDB-Fuse Fuse Cip Designator 36 60 d. . C 400 1594
0 1P 0use C7 70 Med. Interrupting Capacity CB FO 167 1114

30 25o 42 1 25 High Interrupting Capacity CM HFD 252 1283
H 24J 251 26J24 25 26

STheCatalog Numbers listed are not complete. Select ground bus optionsA, B or Ca pre fro t age B ele the appropriate
"Code from Table 'A to identify the Fuse Clip Voltage and add the Fuse Clip Designator from Table 'B to identify the Fuse Ci

*1sz anId Type, eg. 2100-FACIAIA-24Rt
rNumber shown is not complete. Select ground bus options A, or C and price from table on page 8. Select the appropriateS6 aO C' t ekiy the Trip Current and add the Suffix Letter from Table pDn 

to identify the Circuit Breaker Type, e.g.r oAppendix for circuit breaker Interrupting Capacity-

U" tSChedule Bi



APPROXIMATE DIMENSIONS

a Wide Section

-000
WIRE WAY 60

V- .. 9Z361
17.--- -- - -----

WIRE WAY 6.00

E E
9.94 2.62 1671
1291 92991 19 1431

SPACE FOR
INCOMING A B CCABLES

I I
I I
I I
I II
I II
I I
I II
I II
I 9
9 II

I II
I I
9 9

Special 2S", 30" and 35" Wide Sections

02 . 0 6 4 9

WIREWAY 6.00
1929

916000

I236

WIREWAY .

0
E E

.14 1-14 2.62 671
1291 f.69 1431

SPACE F0RINCO G A @ C

.56 X 9.13 SLOT L3.25 1631
(141 x 21 S. OT

15 Deep I
_________ 15Leep

20 Wide I2S- Wide 30- Wide
I ~ 1Dimension Inch Inch MM MM

-*1 I.

MM

(232)

35" Wide

_2_2) T

20" Deep

20'Wide 25- Wide 30 Wide

Inch MM Inch MM inch mm

14 13 (F359P
Inch

)99 . ( 2 )1 1 ( 5 ) 1 4 .1 3 ( 3 5 9) 
S 11.56 (294) 11.56 (294) 11 56 (294) 1156 (294) 16 56 (421) 16.56 (421) 16.56 (421) 16.54
C 15.00 (381) 15.00 (381) i5-00 (381) 15.00 (381) 2000 (508) 20.00 (508) 20.00 (508) 20.00
D 20.00 (508) 25-00 (635) 30.00 (762) 35 00 (889) 20-00 (508) 25.00 (635) 30.00 (762) 35.00

E 10 0-

Inch

9.13

. 254 12 z5 ( 15 I (3 ) 17 50 (445) 10 00 (254) 12.50 (318) 15.00 j(381)

r.-- -- -- -- -- - ---

V,---------------- j

r

14

(232)

Oimension

A

Inch

9.13

Inch

9.13

MM mm



APPROXIMATE DIMENSIONS

NEMA 3R Section Corner Section

Izs

3012

[17

HIGH UTS.
CHANNEL

1. 70 C,

. .9 4*1

C 2- .62 11 .1429

4.' 37 MAX. (TO REAR
-111, 1 - OF CABINETI

SPACE OR
INCOMING A 3.56 16.56

FRONT

FLOOR PLAN

1731

0
I I
I I

(.T.T

1.T.T
~LJI ~~Jl

I I

L.J

SECTION DEPTH

Dimension Inch MM Inch MM

A 25.13 (638) 30.13 (765)

a 12.63 (321) 15.13 (384)

C 16.81 (427) 21.81 (554)

15

I Ir

I t.T.1 90.00

LL:

L..J

1.14 129I

2.62 7 4s. Z2171

SCEroe1.41 1361

IOMING
A C ASL IS

1291

131,625 OIA.
1.41 1361-.. C

FLOOR PLAN DIMENSIONS

A S C D

Inch MM Inch MM Inch MM inch MM

25.00 (635) 13.75 (349) 11.25 (286) 8.87 (225)

30.00 (762) 16.25 (413) 13.75 (349) 11.37 (289)
35 00 (889) 18.75 (476) 16.25 (413) 13.87 (352)

-j

15 Deep 20 Deep



bL & I'1 VKU3KAMS

BULLETIN 2113 - FULL VOLTAGE NON-REVERSING STARTERS WITH CIRCUIT
BREAKER (FVNR)

HEATER ELEMENTS NOT INCLUDED. $27.00 PER SET. SEE PAGE 68.
PRICE INCLUDES DOOR AND UNIT SUPPORT PAN. PRICE SECTION SEPARATELY.
NOTE: SHADING INDICATES PE PROGRAM.

Horsepower Catalog Number 8 PricesNEMA Space
Size Line Voltag Factor Wiring NEMA NEMA Type I Class I

Type Type I (w/gasket)
208V 240V 480V 600V AorB & 12 Type A Type I

1 1/8-7-1/2 1/8 -7-1/2 1/8-10 1/8-10 1 BA - -8 - S 550 S 600
Dual 1/8-7-1/2 1/8 -7-1/2 1/8-10 1/8-10 1.5 U BA- * SD_- 1100 1200I ®! _-__D-_110_20

2 10 10-15 15-25 15-25 1 ___CD- 650 715- - - - - ~~2113A- C___ C 5 1
Dual o
2 10 10-15 15-25 15-25 1.5 a 21138- CA - m CD_-_ U 1300 1430

3 S 15-25 20-30 30-50 30-50 1.5 DA_-_ DD_-___ 1411 1501
4 30-40 40-50 60-100 60-100 2 EA_-_ ED_-__ 2121 2171
5 & 50-75 60-100 125-200 125-200 3.5 FA - FD_-_ 5480 5530
6 100-150 125-200 250-400 250-400 6 U GA -- _ GD - 14038 14
* The Catalog Numbers listed are not complete. Select the Control Voltage Code from Table 'A' to identify Control Type desired. Select tappropriate Number from Table "' to identify the Horsepower and add the Suffix Letter from Table 'C to identify the Circuit BreakerType, e.g. 2113A-BABD-30CA.
* Available as dual mounted unit only, supplied without power terminal blocks.
* Dual mounting of combination starters in one unit, add two Numbers from Table 'B" to identify the Horsepower and add the Suffix Lefrom Table C' to identify the Circuit Breaker Type, e g. 21138-BABD-3941CA.
* 25' wide. Factory mounted, no vertical wireway. Separate or Transformer control only.

I

TABLE 8

Number I HP INumber I H
30
31
32
33

~34
35
36
38

40
41
42
43

1/4
1/3

1/2
314

1-1/2
2 5
3

7 /2
10
15 5

4S

49
4o

52

57
so

TABLE C
Instantaneous Circuit Breakers n a Thermal Magnetic Circuit Breakers U

NEMA High Interrupting High I.C. Std. Interrupting Std. l.C. High InterruptilSize Capacity w/Current Limiter N Capacity w/Current Limiter U Capacity
Suffix Frame Adder Suffix Frame Adder Suffix Frame Adder Suffix Frame Adder Suffix Frame A

1 CA HMCP STD CC HMCP- $ 30 0  CT FDB $ 107 CD FDB- S 507 CM HFDa - - C I -== -wiilil LFB - 1
2 CA HMCP STD CC HMCP- 300 CT FDB 107 CC FFBD 507 CM HFDELC LFB
3 CA HMCP STD HMCP 695 CT FDB 167 Co FDB 1016 CM HFDCA ~ YD " ELC II LFBU0

4 CA HMCP STD CC HMCP 1454 CT JDB N 448 - - - CM HJD 0
_ELC 0-- - -

5 CA HMCP250 STD - - - JDB 448 - - - CM HJDHMCP400 KDB HK
6 - - - - - - WT LC STD - LC

-MC

Refer to Appendix for circuit breaker Interrupting Capacity and Short Circuit Withstand Ratings.
For motor applications where transient inrush currents exceed 13 times full load current, consult factory.Circuit breakers with current limiters are not available on dual mounted units.
Add 0.5 space factor.

Modifications -See Ps
Discount Schedule I

TABLE A

Control Voltage Code -
20111Control Type

N A a C 120V Transformer Control: Specify and price a control circuit
transformer (option '65' or '6P") from page 63. .

HD AD SD CD 120VSeparate Control: Listed prices apply. Control circuit fusing
and/or disconnecting interlock may be required to comply with NEC

Common Control: Specify and price control circuit fusing (option
H A B C '22') from page 64. Required to comply with NEC. Common

control is not available on NEMA size 6 starters.

U
U
U

28



b. FKU(3KAM

BULLETIN 2193LE - BOLT-ON LIGHTING PANEL
LOAD TERMINAL BLOCKS NOT FURNISHED. UNITS ARE NOT WIRED. NO PLUG-IN STABS.
PRICE INCLUDES DOOR AND UNIT SUPPORT PAN. PRICE SECTION SEPARATELY.

Panel Bus & Max. Space Catalog Number 0 PricesMain Lug Number of Factor
Type Ampere 1-POle WIo NEMA Type I NEMA Type 1 Class IRating Circuit Typ(w asket)t___ Breakers - I I I___ _112 Type A

WITH MAIN LUG ONLY (MLO)
Single Phase 3-Wire 100 18 & 2.0 AAL118-00WT AJL118-00WT S 528

120/240 Volts A.C.
10,000 Amps 30 & 2.5 CAL130-00WT CJL130-OOWT 702
I.C. RMS SYM 225 -_______42 & 3.0 2193LE- CAL142-OOWT CJL142-OOWT 905

Three Phase 4-Wire 18S 20 AAL318-OOWT AJL318-00WT 528
120/208 Volts A.C. 100

10.000 Amps 30 2 AAL330-00WT AJL330-OWT 702
I.C. RMS SYM _- _]-90225 42 & 3.0 CAL342-O0WT CJL342-OOWT 905

WITH MAIN CIRCUIT BREAKER (MCB)
Single Phase 3-Wire 100 16 2.0 AAB116-40WT AJB116-40WT 1244

120/240 Volts A.C.
10,000 Amps 30 3.5 CAB130-45WT CJB130-45WT 1444
I.C.RMSSYM 225 -_______ ____42 4.0 CAB142-45WT CJB142-45WT 1687

ThreePhase4-Wire 15 2.0 2193LE- AAB315-40WT AJ8315-40WT 1244
120/208 Volts A.C. 100 - AA8327-40WT AJ8327-40WT 14"

10,000 Amps 27 & 25 AAB327-4OWT AJB327-4WT 1444
I.C. RMS SYM -

225 42 4.0 CA9342-45WT CJ8342-45WT 1687

U The Catalog Numbers listed do not include branch breakers. Refer to Table 'A' for catalog string numbers.

FACTORY INSTALLED BOLT-ON BRANCH BREAKERS 8

TABLE A

Trip Catalog Adder Continuous Amere Catalog Adder Continuous AmPere Catalog Adder
Rating 40*C String IPrice Rating @40 C String Price Rating @40 C String Price(Amps) Number j Each Number U Each Number s Each
1-Pole Thermal Magnetic 120/240VAC 2-Pole Thermal Magnetic 120/240VAC 3-Pole Thermal Magnetic 120/240VAC
Circuit Breaker 10,000 Amps I.C. SYM Circuit Breaker 10,000 Amps l.C. SYM Circuit Breaker 10,000 Amps I.C. SYM U

ISA & 30A_ ISA 308 15A 30C

20A ( 31A_ S 22 20A 318 20A & 31C
30A 9 32A__ 30A 329 30A & 32C _ 1

15A w/GRD FLT® U 30D_ SOA 358 50A 35C_.1
- ~150---

20A w/GRD FLT & 31D 100A & 408 99 100A & 40C_ 176
FillerPlate & OOA_ 2

" Refer to page 20 for Catalog Numbers and Pricing for field installed branch breakers. When breakers are to be factory installed, specify and
price filler plates for all remaining blank spaces in panel.

* The Catalog String Numbers listed are not complete. Specify the number of branch breakers, e.g. 32A18. Use two digits for quantities lessthan 10, e.g. 03 for quantity three. Multiple branch breakers of different poles and trips are available by adding string numbers to the end
of the catalog number, e.g. 2193LE-AALI 1 8-OOWT-30A08-31 B02-30C02. The branch breakers will be automatically located by the factory.The maximum amperes connected to any one connector cannot exceed 100 Am ps on bolt-on branch breakers.

* Ground fault interrupting circuit breakers provide SmA personnel protection.
* For use on three phase lighting panels only.

Discount Schedule B and58



FACTORY ASSEMBLED CIRCUIT BREAKER PANELBOARDS
I I ICOMBINATION PLUG-OkSOLT-ON - 240V. AC MAXIMUM

APPUCATION DATA
APPLICATION: For use on ac systens. Meat Federea4A.o, A- P-115b. Type 1. CLas @RANCHES: Pv x% 00 and boB-on OC rcuit breakers.

1. UL listed. -10-70A 1. 2 ed 3.o-e 006- 10-70A 1. 2 and 3-pole
SERVICE: 102W. 103W. 303W. 304W 30 Gro 0 X 1 0c m2 2an3dM 3-pole

I.E.R. Integrated EqIuipent Short Circut Raw 85 0300 110-125A 2-o 006-110-125A 2-poe

MAIN: Drstributed m b-aat S P-e

LugT : M"OO- rnb kso Gray baked enamel brish. Sor - galventzed lieel with krockm.
100A bOA. -IO ,00 eFH, eFA 0e
225A. 225A. -02 KA KH, IW a Awvilable factory assambed orof
400A. 400A - 04.LA LH see 55r600A Top Por Feed with saa -" e bus conisruction.

- - BASE PRICE

Main Lugs
Mains
Rating 2-Pole 3-Pole

60A

1 OA i $167. $199.

225A 181. 226.

400 299.1 356. 1

Starvar-2
Breaker 2-Prjw--

000 8302
PA ES428 'Ni'
000 321 4f

PA _ 4911

02 612
KA 1160 1267
04 126 1466
LA 1 1430. 111,12'

600A. I 350. 404.

Vamn Breaker
(Circuit Bre rwanlpng Rating - Page 58)

wlC ~ - Eafta HIC I -IME
HO xr -I I I-LII

Breaker 2-Po e . Breaker 2-Pole 3-Pole Sialker 2-Pole 3-Pole

0OB-VH s 323.i 4m A FC S 712. S 85. IF $1133. $1386. 39
PH 647 m/ 1 1

OB-VH 35111 453. FC
FH I 704._

02-H 1140. KC

KH I 175. 2023.

602. 112. IF 1133. 1356.1 39
.4 .4 4.

1935. 1 2245. 1K
4 *I r 1

LH 210. ... --- --- . 112.

I I __________________ .1
. . .

BRANCH BREAKERS - PRICE PER BREAKER

BrekerPLuGON BOLT-ON
Apere1-Pole 2 P 2-Pole 3--.e 1-Pole 2-Poie 2-Pole 3-Pole
Rating 120;240V. ac 120

44(N ev 240V. ac 24CV ac 1201240V. ac 120/240V ac 240V ac 240V ac
_ _ _r _ _ic _ _ _ _ _ _ P r"PriPce rice rce j Price

-_10.000 AIC - Plug-On Branch Breakers 7 'li H Bolt-On Branch Breakers - 000 000-H
15-60 S 17 3 71. 5 . S 20 37. 74. 96.

70 27. 61.# 111. 29: 61. 93.4 11.
80-1_ _--- 73 106. 128. 74. 110 132.

110-125 .. -37 ... .. 13L. ... ..-
QWlK-GARD - Class A - (00-GFI) OWIK-GARD - Class A - (OO-GFI)

40-60_ _ -37 ... . .3L

T E3- BRANCH BREAKERS (High knterrupI Ca.ty)
22 000 AIC Plug-on Brench Break r - 22.000 AIC Bob-on Branch Breakers . OOB-VH

15-30 S 25. Be $130. S 27. S 61. . $133-
35-60 1-- 1 137. 61. .. 133.

70 .. g 7...3...164-

80-100 .o.10g I 171. ... 106. . 17&-
1 -1 5... 28 .. . ... ... .....110-125 267 I

QWIK-GARD - Class A - 00-VHGFI OWIK-GARD - Clas A - (008-VHGFI)
15-30 1147. . ...

42.000 AIC Plug-on Branch Breakers - OOH 42000 AiC Bolt-on Branch Breakers
35-60 $.. 8106. ..

70 ... 171. ..
80-100 ... 1", -- ...110- 125 .. 404. ...

65.000 AIC Plug-on Branch Breakers - OH 65.000 AIC Bolk-on Branch Breakers - H-B
15-30 396.16. 41. 160. 171.
- SPECIALTY BRANCH BREAKERS (10.000 AIC

KEY OPERATED
15-30 $ 22. ... ..8..

00-HID - For High Intensity Discharge Lighing 001-HID - For High Indensty Discharge Lighing
15-30 20, 1. .. 22. 42. ... 1

SWITCH NEUTRAL

2 WHO 12 a ) 3 Wve :3 space) 2 WHe (2 space) 3 Wie (3 spe

15-50 ... 44. -64. ... 44. ... 64.
00-EM ENERGY MANAGEMENT* 006-EM ENERGY MANAGEMENT*

15-60 6. t . . . 66 13.
SPACE ONLY

All of Above 8. 12. 8. 17. 17. 25

ShunL Trip. Auxiliary Swith. and AJedritch - ecc aore kv circuit breakers - add prce -n Page 86 and 87.
8UL Listed for use on 30, grounded SO systems, with 5,Sk VC.

C 24V dc Power Supply Module: Plug-on . . 8 gBoll -on ...... 104.

00 and OWIK-GARD are Registered Trademarks of Squae Ci',vnpany.

-COMMERCIAL NET PRICES
DP CATALOG REFERENCE: CLASS 1630

Add
For

208. 1 2454. 39.

13W.

anj

1IS....



FACTORY ASSEMBLED CIRCUIT BREAKER PANELBOARDS
SPECL FEATURES - NOOD - 24V. AC

Mp BREAKER ACESSORIES
Pagen. Not svadlae on f2 - pn b- prce fom

* COMPRESSION LUGS - Square D _&__W b r, Idd
Square 0VCEL,.ooerre,,n

"*&S-FEED LUGS -- Main =ug. intero -10 r
'on -No lang Oegt. 225A. 42 cir. - 41Mt x 20W or 14-W54 cir. - 47 H x 20W or 14-W400A. d

Mam Rae 
Range Price100A.

225A. /Lu
4A. (1)4-I MCM Al/Cu1 ~ C :37MCMu~1~U6.O0 Mc~AJ7c:

0 SU FEED CRCLXT BREAKER (NGMD) -- Mam koO manbaritro-1or 30
MaxIniwn 1 W 225A pnet-maximum 2 per 400-800A. pael.

S.B-FEED BaEAKERS (110.225A.)
No l 02 o2-Po KA KH

3 53 ! 06- 13
Spac nty 23L [ 3L223.

Max. No. 5.-EDBaNelt(0
St-EDBREAKER CA.BI0ET BATA----

d Now "GO00011
Brarlch22A 

0/0lSpaces 400/600AMain Man A ain MainLug Breaker LuMais re erek
30 56 71 7142 62 77 74. ...

48 62 7774

*THRU-FEED LUGS - NMOD 10 or 30 225400) main Lugs
225-4006k Ma n Bree

THRU-FEED LU0
Mains Rang ThrUFeed Wire Rang.i

225. (1) 06-30 MCM Al/Cu I400A (1 ) 3/0-75 MCM A/Cu 238.
and (1) 86-300 MCM Al/Cu

800A- (2) 33/0-500 MCM Al/Cu 23.

THRU-FEED LUG CABET OA

B ox Height (20W x WO)Max No.Mn

Sawce 225k. 40W0A&

30417

42 6 2 7

* UGT4 CN1eTR (OO)r b ngenm mnd baat lamp loads.

Square D Class o03 SquM D Clag 8903 ASCO &A 920
2-Pole 3-Pole 2-ple 3-Ple 2-Pale 3-Pole

30 164 730. 882 832. 842 101O D 1 0 1 2 0 9 L ~ 1 1 5 1 2 6 2 $1 6 1 0 13 .
75 *.. 119. 153.

10 .23 1520. 1334 1644.
150 .. 2611.

C2r 2135. 2N00.
bocabe connection o man and spit

a COPPER BUS BARS COPPER NEUTRAL AND COPPER GROUND BARCopper bus ia stanro on 60. inirousFor Copper bus 100, 225A.
400A .... -..----------.. ........... add 37.

Copper rou ndb ................ ae SPLIT BUS (NOOD) - Mam Lug. add 813.

No. Poles R
100A 225A. 40. 0

32 8 4 8 6. $181. 3211.
- Il . 213. 233.

u W I pc ed ill e su id no chag. Cokayrn width panelboards are sandard

CASWETSa NAMEPLATES for idenlceabon Pric inclds egrawng and mounlmngBlack and whA laminated b e P r'" .8rn dStainles steel 3 22.

SE ATHE RPROOF or DUSTTGHT Cabnat M 3R 3Sor 12.....-
e ENDWeLLS

Speik .rdm

For ow colors .. LBECLR SS39Gray as sanKd
e CAKE TROUGH and PLL SCMES f. colrm............s1

Cabe Troughs (L - Length) P- -- s with S/N
L P %'x5 B L S S/N/N ( Prftce UT

813& 84 gMTX804 91
56 UMTXcSw 15. 96 203. 26 MPX815-26 $107.

TXS- 112 .MTXM112 23Xy

a=a"l w. cam for 6% cokrsandtCi0 " a. * M TX 6w . price aea m T r u l e Lme~ ~ a.%lbl Wbh -og b-reer when 30 me bo ien nthe
"ugh Same price as &bono

It orecardpicdec 
suae spiald 

cee for 
qu

of 10cor more asried paleboad,' isl~a deduc "w% a the pricme on a heyaddkow ak esie.dx 2%o teM &o orII
For aditionaljs not leted con tac YOW local Square D Flel Ofce

0
DP CATALOG REFERENCE: CLASS 1830

COMMERCIAL NET PRICES 
91
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UUIET QUALITY6 TRAS P

Geaera Pads to duc vthe son GENERAL PURPOSE TRANSFORMERS - THREE PHASEi f isolatnem pad rpeduc te undo I n for indoor installations. All ventilated tansormr have core and coilPernlts vestallations near I l - Manufactured and tested to Meet or exceed, eEE, NEMA and I tU sted through 500 KVA Three Phase 167 KVA S phase. ANSI rd C rube
+Cal__

1355.11l rha2-1/111I 
I

300 NN 6201. - Full Cap" 42. C. 3. 24 1250...........

THRE PHASE mowftv Si sPE~op Ir w
3 1TfS N VO LTS 3023. P6-A % 2

F S 374. OFCN DLA 380 Y/2 20 VOLTS SECONDARY Pa IES

2F MFC 15 W11

9 8~p429. 2-%C1513% 14W.673-g2 -5% FCBN 115 u3a 44-g£- 120 W l
15 sy 0- 2-5%FCN 13WM 14% 14 Cal

is 5T T3H 8411124 4- 2-1/2%22- 1 5 14% 195 23C0
30 39 1 9-11. 6-2-112%2+ 14% 19 2 3002 9 4 -. 2 - 2 4 2 1 5 3 0 W a ll

22~~~~f 
15~gJ 

35 0 
Floor£2 3 ~Flo

330 322 - 2j325.2 Flr60 Wall let 9
75 3- +4- ?so 23 2% 150 10 1 16042 36 6- 2-22%2+4-24 10 r11122087 ISOT3 5y5 0 0 2 320 or1150 18T g - 6-2-i2%2+4- 24 Floor 1

ISO 2T3N 277 6--2-1/2%2+. 0 370 Flo1w
300 30T3H 7 6 . 2 2-2-1!2%2+4- 42 36 2l11$1. 6-2-1/2%2+4- so 42 36 24 1000 Flow

O00 So 106O 1836 250 1250 or

7SOT o2m 4-2-1/2%2+2- F 9%p l(
1 100TT77H 14-3-1/2%2-22 - 4 248l 10

9 2 " 2 - % 1 1 d o O6T8EA E 2 5 74 5 7 S(0

THREE PHASE 91 7 36 AVA LAIL 1,

6r n ,o m 4 81OT1DI ( )1

- ~ GTI S 429. 2-% OTELTA PRIMARY 240 VOLTS DELTA aECONDAR 16HET
T A s 7 4 - 2 S 7 3 ' w % FCN 115 1 3 14 1 4 4862- 4-21%FCN 1 5 14414 lge 9 145 Wal
i s IF T H 11 4 W 4 1 9N C Ow a l l O R G E L 1 230 3eT6H 70- 6-214%2+4-% 0 Wall 13o
4S 66 1151. 6-21%2+4 ISO 23 221/ 10 23 1375 13T". r86- N2,%2 +4- ISO 23 22 144 Flo or7Sf" 2007. 6-214%2+4- S 26 24 Floorpe() 4112.5 112-ISH IS 3120 39

150 1602777. 6-21,%2 +4- 6Foo 4
225 23627. -S 02%+ 7 3 214

300 3ST6ft - - 2+4- 37 2 3 4 3 lw
201+ 6-W 24- so0 42 73a 0 -Fl ()300 300TS3M 1 6 Aoi r .

750 75T91 9750. 4-214%2+2- WW 2000 FloorD)
10 100OT78H 1910 2-5% +- ISO 68 56 291 2575 Flo

ISO 91"t 72 36 3800 F11 s()THREE PHASE w48 i's oou ,
30 30CO DELTA PRIMARY 24N/12 T P 17

S45 4T HCT S1270 . 6-2 f%2 4- ECONDARY g HERTZ 3 PHA SE 4 I E- --
75 7TO22 Is4. 6-21/%2+N 4- IS 23 224 is 320 Floor "ae Note #1

112.5 112Tg"CT 2243-1%2+4 s 30 30 52 390 Floor ()
ISO 30TCC g23. 6-2Vt%2 +4- 30 0 620 Floor 20D)

225 22STSHCT 1- 62%+-5 7 30 l()20300 5015.C g 6--2=%+ 4- 4250 24 730 Floor
3 0 Tg3HCT s 2 36 24 i ,o l(D 0

S IX I SO9H C 1 - W 2 2 0 0 0 F lo w r2
1000 50 'r il4 -20 00SO6 H C T 9072+. 5 5 48 29 W4 2575 20

30 3T6H@ - 4-31?%2+&2 - 20O~ EC x A Y60H Rz
45 45T7HC 2- 2%+ 2- 48 202219304. 4-2%2 29-1 23 2% 1t 275 Foor eo75~~~~S 367H 0 26 2 328M e, leS12. 81T6 4-2-%2 IS l 7 54 3Foor 10( 215 'O 7N I- 4-h%2 1a Wil to maxmu 2% ofle(0 Fo

is83 480%2 VOT DELT PRIAR 47 30281Ror
30 S0 6 510". 4-24%2 & 2- VO 4T SEONAR so HE507H 1g 4-2W%2 + & 2- ISO E 36 2

- -2%2+ & 2- IS 46 1 3W 20 Flw175RE P2E* 4 59 39 Floor 1
22".- 4-2V%2 + & 2- 10 2 2 5Ro115 7 7 29= 150 30 34 3211oISO. 1T63 - 4-2%0%2 + & 2- 20 en0 Flooa m " 379T3. ISO 4372 30 730 Floor225 22s9nn 4-V + & 2- 150 42 36 42 1 Flor 11D

300 T3SO $lot. 4-2W2+ & 2-4 100leD 11500 ry amT67 -W2+&2 5 42 36 4(D1
+ CyAOON -2%2+ &2- 1g0 4 1250 Fk

O T76HL loage 48 48 2 91 2 o p DFilm

C5 45- C24L 2C3OQ LPL M O E~i RM Q
C3METC 2E 22A1T ise

ISITS+&2- ISO 3 22 230C Eoo
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DOUble ThrOW Switches

both standard and time dewhose postion i easily lay fuse); handle
bPadlOckable in the .O,,"ecognizabl* and iilades; rinre F closition; visible
Positive fui e m ; nontasible
nisms andice ui break mcha.
handle as an itch assembly plus operatingbase. egral Part of the enclosure

All switches shall be Undetories, Inc. listed, HP r rwriters' Labora-Specification WS ad, meet Federal
-86nsK . and NEWA Specifica-

tions KSI-1975 -Switches shall have defeata.
ble door interlocks that prevent he doorfrom Openn wha*rvn the door

frm penng when the operating handle is
in the "ON" position. Heavy duty switches
shall have line terminal shields. Safetyste by al W esTS-600 type as manufac-

ure byroe Wetingouse Electric Corporation

Features and Dimensional Data

NEMA 1
30, 60, 100
Ampere
Switch

NEMA 1 Indoor, NEMA 3R Outdoor

30 to 600 Amperes
240, 600 Volts Ac12, 3 PolesCopper Aluminum Terminals

End sures

NEMA 1 General PurposeNEMA 3R Raintight

Typical SpecificationsFurnish and install for use as a transfer
switch where indicated double-throw
switches having the electrical characteris-
tics, ratings and modifications shown on thedrawings.

All switches shall have: NEMA I generalpurpose enclosures unless otherwise noted;metal nameplates, front cover mounted;that contain a permanent record on Switchtype, catalog number and hp ratings (with

In Inches For metric dimensions (mm), multiply by 25.4 (1 in. = 25.4 mm)

or approvedess 

apprequd. Fc 

Cor r

us oved For additional dimensions, refer to the Distribution Service Center.
4 fusible Switches

^onFusbleSwitchesCatalog Dimensions N nFsbeSiceNumber D Conduit Catalog Dime sionsNumber A a C Sizes, Numbsr A n SConduitCIn. In. In. Inches AC Szs
XFK2 2j 37' K2 In. n- n. Inches

K32 37 12112 5 1, 1 XUKaul 25 121,

OFON/4 A12 2 2 XUK3 4 , 2

XFK33 37 12 141,2 XU 25 1214 5
ON XFK324 51% 19%, 6/U 325 222 5 1, 1 , 2

XFN 65 2 2, 3 Xu2 12 1 5

OFF 
XF2 27012% 5 2, 3 3 191y, a

A 0 0X0 % 22%, 1 1 1,3 j X U r 41 IV" 2 O1, iile 1 , 1ON 
XFK361 37 % l2 6 V 1 

3XUK31 25 12, /

37 1 1 XUK3 25 2 5 1,
I 37 

2,22 212 5 1 XU1%,1% 37% 19U K3* 12, 
2,

XW5 1i2 5362 25 h65E f 2 1XUN3 4% 12%5I% V- 21h, 3-7 91 %

ITi:P~E 
DERinmo~s

RE X sNMar 41- 21n -1 2,21

contac wit h end emdor us 'martly to Provid, a degree of poe~ gisSType 3A enclosures are inede froreoutdoagausefatting rain, sleet, and externa c fomaio Primarily to Provide a degree of protcinaantNEMA 
3R32 37 12/ 5 rFusible NEMA 1

12R ng anddr p nariY t prvid a egre ofproechn aaint -Non-Fusible
4 Type 1 enc louesWthkoco a r inen or o o us Prmy to provid a degree of OFF O

S Type t2 enclosures are ien f i use irily tnd roirRXrK3de a degree of protecton 
ON 11 5 ON

and hondefdsrmeddwater gree ofusrotection to p-o-*dONS Type enclosures are t ene o noruePrmrl opoiedegree of protecon aganst TprISh mtc" obeTrw

in the A arona/ Elecgrnca/ Code m door locations classIfIed as Class It. Grop ,F r.a eieS P'duaes n t~s ataog m et he ew ~reben~ngspace requ rg"r'",* as dentjle In 1 61 NEC Section 373-4 b .

erence 30-150

0 Safeety Switches



SENT BY:Xerox Telecopier 7020 ; 3-16-92 ; 3:52PM ; 5058522940-*
Revised Nov., 1U4 AC MAGNETIC STARTERS

WiTH MELTING ALLOY OVERLOAD RELAYS

Type SCO-3
sli

3 Pale ftr

505 881 0814;# 2

U

Line voltge magnetic starters a= used when full stting torque and th. resulting current inrush Is not
objectionable. Motor overload pztwcdon s povided by melting alloy type thermal ovload relays. AU
sarter; include a N.O. holding circuit mootact as sandird.

a Reliable Overload Protection 0 Increased Flexibility
One piece factory tested thermal units * Complete Enclosure Line

* Easy Inspection and Maintenance 0 Easy Field Modifications
* Small Size * Long Electrical and Mechanical Life
0 Quick Installation * 600 Volts Max. - 50-60 Hertz

2 POLE SINGLE PHASE - 3 POLE POLYPHASE
Glows! FIN Paw UsG Dussi a"'"'''"""i=eia 81sliW W11111irV Mw4 LOCU Numbar

NEMA a Outdoor Ue O ght R18110t StCn OapW I Nid 0 u Ut" ato maximnum Mn Iiaa Pofr Enisgr e Ec I amau r Eaasurs Thorm" so Rtnp Tm liEpMA " a hMAs up 4 x MiTpaI1M m m1111s11110 UnAi _

OhSa M. Typs 11"00 M"p M rM Pr*

00 1 UssAi-111n119. UNIo us O Us usO US ULims U wsi sinco uans-1i sUlNm. 1

0 2 991-1-1 651H-1 1m. sau m. mW-21 8 Em wiR-1 I m S8-I s 8-1 I iii. 1 0L $*-1 i 1
* 1 2 a C- i ia SCH-1 Ila =C i U. S CW21 UL SCA-1 Is. C-1 m 30A.1 I sco-1 aa. I

5Few 3 L SA W l. 10-2 14L 1
I- 115 3~i* - - - -61e1" K 0- 0 SCH2 IUL SCW-12 SIL MC-2 36 6R-2 EL 3CE-2 VA wm A 4 L GM02 111 1

2 11 0 U 2 8o4 mL Mil-u EL So" - L So" O- L 691- mt GDA4 am. OL. m,
13 o SE4 L SEH4 ML nV5 1 111. .EW-... ... 5 . I10-6 Sa2 230 16

00 360 lit 3 i 111. US ne 0 u6a1l 0 usaMEa u"i Moo Ui Sie U i SA0-12 ia. 3
460-575 a 

I
IMI.-675 -2 14 534- 1 C 3W-12 3 4. 30W i 34. SBM ML 11-4 I A-i , 13. m 3

2- 14 C3L Mow-16 EL SC3 m 9-3 M 1 OL -3 111E.1 . I0 a
2 99 1 0-0.1 3 SOD-1 ML SOW-11 IML SOW-21 I2 S-i IIS SDE-1 EL 3DA-1 4% 100-1 14. 3

2604 25
3 230 Be SW. 1 , SSGE-1 SK IEW-11 94L SEW-21 114L SER-8 1111. SE-1 I39. GEA-I I"a MIG JIM a

200 -4 50 3F-I lL W-1 BI L SW11 INA Will 21101. &R-1 1 . sE-I U& SEA-I 1N 3F0-1 104. 3P 0-57 5 80

goo Q IFS-1Mm. oI .M.. a5m3011 VSL ,,.. ..... 30111 4 as SF-I mi. sw -1 S i. 34-576 Io2

2N M-9 iL .... .... 8 -It 57 .... .. CHR-1 rmL ... ... 301 1 %m MM0-u 1IL 3

7 4& 15 suetr "M U2 IZM .- 7 ," lif ,O . am
a 40y7 K-01 14iM..... .... Kwt 1um. , .... 1KK- 111 0- 1 i117, a

PR 00 NO LD- ------ UIT& FOR SELECTION 81111111- "OVU UVa
LOAD AND SNORt CRUTPOlT@.
+ Pr aMer electrical rafts. se pop 6.

+ NAZARDOIS LOCATIONI
NEMA Ty It d#Vice ars Wailable Ut Lsled far use in Cl1m It, Division 2.0Mp0 and Cla Ill, 01visions I and a locatone- RaiUst Form 01.I. No Ad&.jlwcluE.

ORDERING INFORMATION REQUIRED
1. Class and type number.
2. Ln valliap, ffequency and phaae.
3. Confral Yaltae and frequency, if different from line voltage.
4. Any special feaiurwa required.

"-''I'-" em"

-VV w. -. ~ ~w .w . . ww ww o u Wich mDOtIr are itad and areMot 1 16050111% Idetl wlth ths starlet (wontor) Coll Mg. The lafbia balow 6.1.the cuman hera moerv a re nd the corraapondlng sartew (conoMn
"M be furnihed for thba. ratingS. When orderig reta (conma.to,.. awae n icecl Voltsa.

DIA DISCOUNT-

System -- Owl -- tc tra
3eC 8536) ( as 50a)

115 1201NO 120
2012"/40 240

up," e~auI Ila 120
200Ir 2 2052110 140 no3SS 3(0 60 0 I Hz.)

_______ 56-15 050

i
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AC MAGNETIC CONTACTORSU 2 WITHOUT OVERLOAD PROTECTION

gpoetc contal ar= used'to switch heating loads. capacitors. usforme or
' otor where overload protection is sepua&ely provided. A nornally open

holding cuit contact f the wire contol it provided on all conoacoors as
standard.
* Easy Inspection and Maintanance 0 Cornplate Enclosure Line
0 Small Size 0 Easy Field Modifications
9 Quick Installation 0 Long Electrical and Mechanical Life
9 increased bility * 50-60 Hter- 600 Volts Max.
* 1 and 2 Pole Single Phase - 3, 4, and 5 Pole Polyphase

Revisd Nov., 1984

in1 lV nttr
I AND 2 POLE SINGLE PHASE -- 3 POLE POLYPHASE

-an Wae -lll cFarh L=-wdua

No.~ Ge eal Purpose Wtril ad andU~ Cosi- l -1,6rou C & £0 10098111
No. of NIMA cu Restam Use- a 11, Wrrups olusa a
PC". Sim FRiling Ho"uo' NINA laIou IfteiCgura e nd a Enclosure ps

Arnmpr g RtIng MI WT 4 P aow a 1 s asM niA M 12#0
yono Type Prift Type no 1 Type Mile M" ?'Ip MI Type MI

s1i Ps 2-I III. SEW-li s $4. .... 34R- SI. SA 1140. 10-5 1 IL
115f 2 6M IN S-I - - 1- - -

* 1 27106-n io. scw-is ama- . SCR4 m. SCA-6 I. SCo4 11.

Do 9 SAl-11 N. UIEiNO UsSis Use Siz 0 US sin 5A011 .

0 1s '15 ' SN- 113. IEW-11 UL. 11W-21 5353. $ S R-1 . $SA-I lIE. 680-1 114.230 2
I15 l c-1 tx. 1 3 iCW-1 u. U scw-1 vs. acm-1 M. SCA-I I11. 1 Co-1 135.

2 Pole3
single Phase 2 46 - 800-1 Ii! 50W-l M. 80W-1 Us. SDR-1 US. SDA-1 311. 1 o1-1 O ULSinl. o~e '~ 230 7%9

3 to E"-1 441. S EW-11 M. Conault ci SER-1 I 142L 3EA-1 L GE0-1 US.

4 136 ..-. SFiG-I IM. 'FW-i 1 -1 S A Offl I SFR-1 M0.EPA-i 1415 F0 -I ML
5 270 -GG-i UM. : 1W-11 112. ... .. - mi. srA-1 1L 315-1 1 .

I 540 . . SH-1 53 5HW-I S2lL . .... IHA-I 14N51. SMA-I n78. sho-I 4".1
7 -I1 . . G-1 U SjW-I 15M. .... . IA-1 SU. 510-1 7141.

8 1215 . 1 1 W- . . ... KA-1 1 01 114L
200-230 11

00 1 380 114 1A-1 1U. U1 SixaC Use sin 0 Use 1ac UNs Co 0 A-12 .
406-76 2

1s 2 3 6G-2 124. BOW-12 24. BBW-2 SI. 31R-2 t. SIA4 172. 30-2 116.
1 27 17C-K0-2 1j". ICW.11 UL SCW-22 M. 5CR4 L GA4 1n. SC-3 113.V 350.76 10

- - 005 2

2 48 210 II -62 MI. 5EW-i!173L 5EW-U2 111. SER-I 172. BOA-I 36. SEo-2 MI.200 20
S 1 2-30 512 M1. SEW-1 UL SEW-22 1l10. BER 4 14$L RA-2 I$. $10-2 40.1.0571 so

200 40
9 pol 4 13 O U SF4-I14 21 Ilk W-lI 11112. PFW-3 11112. am fl SA-I 14M2 SF0-2 OI

l oo 75
5 270 no 6864 UK. 83-12 UK . .... .... sIR IU. SGA-2 SN. SOM-I MU.

0175 200
200 110

S $40 IS0 "I s51-2 "N. SNW am .... .. HR-2 14M4. lIA-2 am. $0-2 1711.

7 510 110 200. 51W 2 11113 .... ... .... ,... SJA-2 1f1L Si- Ils.

1 1111 K14 l . . ... ..... KA-2 15. K0-2 1154.
L- -- -I In I - X*- - -- -i 1U
OVoltage rtings are thow et which motors Wre fMU and are F41 aenti with contacit CO In. E I fOtto a Pae .

* Thi noldin4 aut aenteouft le M (Oeeino a t main cntial* for Slam100.0, and I catactara
+ Por other owdtii otuing, me Pap0 I.
o 8.gsrate NIA Type 3A encoaura are availabtle Sao Clam s 9091 o~N.

4 NAZARDOUl LOCATION FACTORY MODIFICATIONS ANDt
NEMAr Itp 41 Vtcee are availabls U.L Uste for use in Clasn I. Divison 2.

iii Ovtioa and *I 11 M atno. Resea Forn GaM-1M N dt.

ORDERING INFORMATION REQUIRED
1. Class and type number.
2. Line voltage, frequency and phase.
3. Control voltage and frquency, If diferent from line vltap,
4. Any special fwahmw required.

APPLICATION DATA -- Powe 6-9
FIND MODIFICATION KITS - Pages 10-14
DIMENSIONS - Pages 17-21

REIR i ARTs lITS - Class 9998
ADDITIONAL FIELD MODIFICATION IOTS - Class 9999
SEPARATE ENCLOSURES - Class 9991

NT OURE 1 Campo _MI

C

ft d A

ORM5 --. Pa es 22-23

DISCOUAr 0Savo 0Company a 18
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Mid MMUP4IIL; UIAM MRS AND CONTACTORS

MODIFICATIONS

loft2

AUXILIARY CONTACTS
Addidonal electcal eoacts may be fhctry or field Added to any
Type S contactor or ster. See table on page 10 for maximum
number of auxiliary unbs. 'T table below lists the selection for field
addable electrical contact. yes SX-6 through SX-8 are Cxumnal
auxiliary contacts that am be installed on Sizes 00 thmugh 7. These
types are field convertible from normally open to normally closed
and vice vesa. Types SX-11 and SX-12 are non-convertible intaral
contacts that can be installed on Sizes 00, 0, 1, and 2 devices only...
On thes devices, one Class 9999 Type SX-ll is used as the holding
ckruitt contact, and one additional internal contact can be factory r
field added (maximum of two internal contacts total).
For factory installed electrical contacts, either specify the number of
normally open and normally closed contacts per contactor, or select
FAm designation from table at right. Price adder for each factory
installed electrical contact is $44., DIA discount.

sa TYOlt D"Won

term. (Feld Con~rWe)
I A A-t N contac ...... .....N 

a-.tin g4q US.-I N.O. ind I N.C.
leAated C nta X.......... . 3x- I K

00-2 IA.80 I LConteot,......... . x11 54
- Nkc. cont" .................. a x-ta a.

I K _ 1 N.O. of N.C. (Cfvurtlbte) ... .,... WX 18
Overlapping Contact. - See Class 9999 fbr selection of auxiliary
contacts with ovelapping contacts.

TIMER ATTACHMENT
A mechanically opemed pneumatic timer can be added to a Type S contacror. The timer isailable with either ondelay or off-delay and is field convertible. One N.O. and one N.C.elecUical contact is provided. The poles aN physically isolated, however because of electical
cleazzce, they must be usd on the same polarity. R to the table above for electrical ratings.

fteu seesKk ~~ ~ ~ ca Ovol b v" i 0f -
MeehaaIWloy opeilted neunmatic dmer. time delay ater d-eevgli.aun (off delay) 0K-3 1-81l.

.70"Y fsWUpa. 91~f1 Uflt time delay after nrigtlon oft delay)

MAXIMUM RATINaS FOR
TYPE S ELECTRICAL CONTACTS AND TIMERS

Contat Radnge - AC aiy

Cis"a (U% Power Pta) Thrmai9019 volls" "" 'WF AC MU, rury and 19ak (Amp.
ax-, uxi 120 Or LM. Amp, 6 Amu.. 10

* 1 7216W0 7500VA ?ft VA 10

*x21 MI.1 or Lao 30 Amipn. 3 Amps. I
19010, 000 -OVA 3S8 VA 3

4 Contact fetina fe- thae. oentmr. ge in accerdanme wIth NEMA ASO rildng.

FORM NUMBER
OF ADDITIONAL ELECTRICAL CONTACTS

When oreng %ctory installed additional contacts, the Fo deg-nations iste should be used.

ATtsimort

I ...- 11-

ME I Duhl cauum DIA DISCOUNT

11

Number of

.

1

Number of prmN.C. Contcae Number

01 xa
xg

X14
X1
X4

0 xs2I X7

XI
a xI0e
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AC MAGNETIC STARTERS AND CONTACTORS
MODIFICATIONS

POWER POLE ADDERS

MMADABLE POWUl POLES - 0131 u%&gl or double circuit powm pole rmyb

fedaddto 2 and 3 pole Sin N.7 Typ 5 contACM11r1 And Itares. See the table belowfo

mldtiOf. The in m =a of power poeus available: NEMA Size 0 and 1, and NEMA Size

2. The ailgs fr fhes Power pole adders correspond to thi NEMA contact ratings found on

pae 5.

A 2cor 3 pole contactOr Or state will accep Only one single or double circuit unit. A power

pole cam be used on 4 or 5 pole devices Or o device which ar mechanically interloced.

pl standard enclosures have sufficient room for field addition of power poles.

When the Size 0 and I power pole adder is field added to a NEMA Size 0 of I contactor or

BMWte, the return spring must be renmed fromi the device, An bnuuction sheet provided with

the power pe adder explaim this procedlm further. When the Size 2 power pole is field added

taSize 2 cao a coil chag i requied. Select 4 and 5 pole coil from coil

section of catalog, or specify Form Y118 U noted in the ftfte below. When a power pole is

added to a Size 3-7 device, an adapter brackt (Class 9999 Type SBT-1) is required.

NIMA 
ca 21

It Deblptn 
Price

0,1 994 3 44.

Ong normally plated power pe adder 111 0 0

0, 1 .s- ma.
normilly open and one norMUy o1Wd power pole add a -e- ieo.

g. 1 814- 55-
wo norrnally open power pole adder 2 Win* 1

Two nomflny closed power pole &Clow loseN.
7 O er *I 

3d"0. IL

Aaapter bracKel _ -L

por o ipte wll a nfarts( epel FrM Y11, voltage and treque ang ad
SO1 o h N t he kit (09 ClassS "53.1-11 Zora Vis, 120 vlS DCd.PllI~O e)

505 881

Revised NoV, 1954

Clas pa9ge l-a
on@ Pole Pawerpole Adder

Dgas gut T@ ae
Two Pole PowerPole Aide?

FACTORY INSTALLED POWER POLES - SinglE or double
circuit power pole adders may be odered factmY installed on2 aid

3 pole Type S starters and contactors. Class 9999 Type SB-6

through SB-10 may be installed on Sizes 0-7. Class 9999 Type

SB-l through SB-15 maybe installed on Sizes 2.7, PromO the table

ar ight, select the apropriate Y18 Form designatiOn for the pwer
pole adder desired. Only onB power pole adder is possible per

contactor.

Typ 110 Desilt 9 n Adde

on aY184. 
m.-

N.C. It'll1 Y141.11 .

Ha. I smi-72 Y's-7 110F 1 N.C. it 1 1111-11 Y1LI-1 o .M

N.O., N.C. a 1 6-1 ig W

a N~~o.a-it. Y~ws-is0.

N.O. 9-2Y1 i',% 4

F-1 A DISCOUWNY

e-

0614;# 5

I
I
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APPROXIMATE DIMENSIONS AND SHIPPING WEIGHTS

NEMA TYPA '1 -DUTIGMT INCLOSURE

0 .hiweaies - beam (Algwe 17)

NI u U e TYPO 12Ift'lustran us* fiftliaurs

05 881 0614# 8

A"

* 0l 53 NAI MI ~ 3A 1 1 t 'k 246 'i

* 60218536fj VAt I W41 IZi 1 - 31 12 &j 3m@ 12 * 14
802 U536 - A l 4 AN 16

4 an% A N k Pi 31% "# I 3f 41% 1ge 01
6 862 A Uft6 sA AD 21 04b 13 - ;A 4 W 1 44 1 61 4 aw I
7 NOR2 I U36 3JA All 34 2 3

8 ~ m 85" I _M A M N 0 0 oor Mountflg

22 23

0 73
150 177

225 233

-a - --

0

ld uP re 18
Iln Us nllUe 

NEMA TYPE 12 - DUSTTIGHT ENCLOSURE
WITH FORM PT

NEmn Z 4 C. a m11agt --MA n1 h (menui s a e
0 - I IPei A c 0 F ,7 -1 8 502 ,85- 5 ii A A ll ' . t t a e

-88&836 SA Alif a1 131A 211 6% M% % 5e 10 so
W02 A BOA is3 002 A E 2 5 SN oA

4 8602 & 856 FA $e 8me Swtadw NEWA 12 dimrengions, log aboq.
NOR2 & 1638-F SGA I l M111MI

a sm0 A 6536 RKA AMl 1an 1s8adr EA1 dmnin.se

7 $509 a ANN 5JA AiF-r FT Is SURP11d ta tvndard- Plefer so page g
13e02 A Msa 28 go I a

- Flowr Moumnn

Coo

0

NEMA TYPE 3R - NAINPROOF AND SLEET RESISTANT ENCLOSURES
UKt Type IDa nsn -lchm Rgr11)

es ~ ~ o A D DIE 1 0 H1 H2 j K i .K0

S jf1 8.D H: g18 7 11a# 214 1 2 11m 2k 14% 1N 1:

3~ $% E 2 24 G 3 1 0 7 0 Pt Ilo 264 1llo If 134 2% 4u

S85 A ~ M~ 22 t 40 1 flo 121% 10 U t I i 14A4, 1 t m

P IU2RRECU M PR 
N
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CIRCUIT BREAKER P
APPUCATION D

I-LINE PANELSOAIC
TYPE HCW - BOCA MAIN LUGS

5056622940-s 505 881 0514;# 7

JUNE, 1264

ANELBOARDS
fAA

Type:
l-LINE circuit breaker power distribution panelboards
for use on ac or de systems Underwriters Laboratories
listed under File E-33139 ard File E-8078. Meets Federal
Specification W-P-t 15A. Type 1. Class 1.
Suitable for use as service equipment.
* All main circuit breaker panelboards.
* All main lugs panelboards 'with branch mounted

back-feed main circuit breaker.
* All main lugs panelboards with 27* of branch mount-

ing space and with six circuits or less.

a Solid neutral is insulated. but may be bonded to the
box with grounding strap.

Service:
102W, 240V, ac
103W, 120 j240V ac
303W, 240V. ac
303W. 240V. ac Cr. BO
304W, 208Y/ 120V. ac
304W. 480Y/277V. ac
303W. 480V. ac
303W. 600V. ac
2W. 250V. dc
3W. 125/250V. dc

MAINS RATINGS AND MECHANICAL LUG SIZES
Mein 6up Mainl Circuit Smratter

Atual Lug Size UL Wire ending Space Actual Lug 6,.. UL Wire Bending Spwe

loo0 .. (1) 14-110 Al/Cu (1) 414-41 AVCu

225 (1) P0 MOM A)/Cu (1) #600 MOM Al/Cu (1) #4-300 MCM Al/Cu (1) 04300 MCM AWCu

400 (2) #2400 MOM AVCu - _MC I MCA 1e
M 250MOM Al/CU () 01-280 MOM Al/CU 2) #1-960 MOM AlVCW

eC (2) #2400 MOM Al/Cu (2) #2400 MCM AVCu (3) 03/0-600 MCM Al/Cu (S) #3/0-00 MOM AVCu

7 0 () 31 1-750 MOCM AVCu (3) 3/04500 MCM AVCu (3) 3/0-00 MCM AL/Cw (S) 3/0400 MOM Al/Cu

1200 (4) 30-750 MCM AVCu (4) 3/0-00 MOM AVCU ....

All tug am~ suitable for 79'0 wire,
Torque Volue ea included on Ira neufral diagrem.

MAINS RATINGS AND VCEL LUG SIZES
Main Lug" main Circuit Brak&r

Actual Lug Sine L Wire Rending lSpe Actual Lug Size UL Wife Bendifig $pa

100 1 ... .. (1) 08-1/0 AVCu (1) 411-101 AI/Cu

us (1) 04300 MCM AlCu 1) 4400 MCM Al/Cu (1) 04-300 MOM Al/Cu 1) P4,00 MOM A/Ciu

() '44-00 MOM Al/Cu ( -0226.0 MCM Al/Cu

100 (2) #2/0-500 MOM Al/Cu (2) 2/0400 MOM Al/C 1(2) 2/0-00 MOM Al/Cu (2) 02/0-500 MOM Al/Cu

0 (3) 4/0400 MOM Al/Cu (3) 20-00 MCM Al/CU 2) 0 MOM Cu or (2) 60 MOM Ou of
(2) 500-750 MOM Al 12) $00-760 MOM Xl

0 (4) 500 MCM Cu of (4) 500 MOM Cu or
I (4) 500-750 MCM At (4) 4M A MM A

All lug, ar stabe if f ort 78 1: wire,
Torque villuea are included on mel neutal fligrefim.

UQUANE 1COMPANY,
*iga4 Seuere 0 Conrany

4

I-LINE PANELBOARD
TYPE HCM - 225A. MAIN BMEAMER

9
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JUNE. 194 I-LXNE*
CIRCUIT BREAKER PANELBOARDS

APPUCATION DATA

NEMA 1 Enclosurea:
Fronts
0 Door with flush lock, gray baked enamel electrode-

posited over cleaned phosphatized steel.
a Welded steel directory card frame on inside of door.

* Assembled trim clamps.
Boxes
0 26" wide are galvanized steO with knoctouts.

0 32'. 42" and 48w wide are gray baked enamel electro-
deposited over cleaned phosphatized steel, without
knockouts.

* All 26". 32" and 42" wide boxes have removable
endwalls.

Mairs
9 Main lugs or main circuit breaker and solid neutral

mounted in same mains compartment.
* Hinged cover isolates main lugs compartment.
s Main lugs interior positioned for top or bottom feed.

* Main circuit breaker interiors are bottom feed.
9 Top feed main circuit breaker interiors ordered by using

Digest unassembled main circuit breaker panelboard
modifications.

MAIN LUG AND
SOLID NEUTRAL COMPARTMENT

MAIN CIRCUIT GREAKIER
AND SOLID NIMAL COMPARTMENT

NEMA I ENCLOSURE

NEMA 3R/12 Enclosur:
* Gasketed door with vault handle, padlocking provisions.

and welded steel directory card frame.
0 3 - point latching.
0 End and side gutter trim.
9 No knockouts;
* Gray baked enamel electrodeposited over cleaned phos-

phatized steel.

LUSHTYPE MON.N IA
L AT CK IRD

ON EHVM . WANNINA IPRONTS

E-LINE TIM CLAMPUSED ON ALL NEMA I FRONTS

QUAR D COMPNY.

VAULT HANDLE USED ON
ALL NEMA 3OV2 ENCLOSURtES

3

U]

NIMA SMI9 ENCLOSUREB

Il-I'

5056622840-'

n4f



FE-ELN SERIES-1 Lamp
F2E-ELN SERIES -2 Lamp

A00 I0-mEn

I E S

SELP-POWEREO, 0IE-CAST
ARCHITECTURAL EMERGENCY EXIT SIGNS

Labor-Saving Plug-in
Power Connector

Mounting Plate

Nickel-Cadmium Powered
Inverter with Polarized
Battery Connector
Provides 100% LUgM
Outdut in t Emerg

Mod. Utiizin toeSm
Lam for Normal
and mergency
Illumination.

2 S

2-Lamp (F5Th - Canopy
Mounted 120/277V Dual
Voltage Ballasts

JOB INFORMATION

fATHONIASEMERGENCY SYSTEMS"W FE SAFETY SYSTEMS

00

Lj

EX-620 Sheet

-d

S E R

APPROVAL

SPECIFICATIONS
CONSTRUCTION
" Precislon-molded, thick-wall, die-cast aluminum

construction. Ultra-slim, compact housing and
battery pack.

" Lustrous, fine-grain brushed face finish with matte black
electrostatic polymeric tnm and matching battery pack.
Clear lacquer finish on brushed face inhibits fingerprints
and other surface contaminants.

" Optional finishes: matte black, ivory white and dark
bronze.

" Compact dimensions allow application in confined
spaces.

a Universal, completely concealed, easily removed
directional arrow knockouts.

" Hinged faceplate and spring latches for easy lamp
compartment access.

* Fully overlapping light seal prevents light leaks.
" Reinforced, impact-resistant fiberglass color panels.

Pnnted panels finished with chip and scratch resistant
baked epoxy coating.

" Uniform graphics illumination without shadows or hot
spots. 6- high letters with 3/4" stroke.

" Efficient, non-yellowing, prismatic polycarbonate
downlight diffuser.

" Dual voltage (120 & 277 V) ballast(s).
LAMP(S)
@ Compact fluorescent 1 lamp FE Series (PL7) and 2 lamp

F2E Series (PL5).
1 15.000-20,000 hours rated average life continuous

operation.
a Low energy consumption - only 15 watts with 1 lamp or

22 watts with 2 lamps (120V).
BATTERY
* Sealed, maintenance-free, nickel cadmium battery

delivers 90 minutes capacity to emergency lamps.
Ensures long life over wide temperature ranges.

* 24-hour battery recharge after 90-minute discharge.
" Contemporary. slim profile, rocker-type test switch and

rectangular LED provide visual and manual means of
monitoring system operation.

* Low voltage disconnect prevents excessively deep
discharge that can permanently damage battery.

" Polarized battery connector simplifies installation and
maintenance; prevents charger damage due to improper
connection.

ELECTRONIC
a Constant-current series resistor type charger. Isolation-

type charger transformer protects unit and intafer forn
potentially dangerous failure modes.

a AC LVD Reset enables unit testing at time of installation
and ensures full 90-minute discharge.

MOUNTING
6 Universal (top, end, or back) mountling- Plug-In Power

Connector Mounting Plate permits quick, labor-saving
installation. Completely concealed, easily removed
mounting knockouts. No exposed hardware.

CODES
a U.L. Listed. Meets current Life Safety Code (NFPA

101-1985). NEC and OSHA illumination standards.
WARRANTY
0 3-year unconditional warranty. (For complete details, see

Warranty Sheet in Technical Data Section).



FE-ELN SERIES -1 Lamp
F2E-ELN SERIES -2 Lamp

t - -Ark'

R I E S Fluorscent

SLP-POWERED, OIE-CAS1;
ARCHITECTURAL EMERGENCY

ELECTICAL SPECIFICATIE
Primary CircuIt

EXIT SIGNS

MINIMUM
VIIPPLY LAMP RATED INPUT MAXIMUM POWdER START

"UTAGE DESCRIPTION LIFE WATTS AMPS FACTOR TEMPERATURE (F)

2- 7

2-*Mi 2

27

One-F7rT 7 200 1
watt compact .000, 18
fluoresow hurtI
lwo-F5TT 5 0.
watt compact 20,W 2
fluorescent hours 26

.230 .545
.175 .375

.490 .375

.325 .290 0*

, saw on coravOUs opwajw

BATURY SPECIFICATIONS
SHELF EXPECTED OPTIMUM

TYPE VOLTAGE LIFE' LIFE MAINTENANCE TEMP*

slw6 3 Y Nonet 32- 100Years Years

"fYp.an aow at wyoatiure rang. tCwo un w* povde rawe c4aeory for 90 Rwmes Highe a
11110larn effect Wes "n CaACRY C~actory for detiled NaWRmai

t~msc sysiSm satus 381 re=mnu'de

ORDERING INFORMATION

MiOUNTING SPECIFICATIONS

End Mounting

7W
Tw* (200 mm)

(200 mm) EXIT

lpMounting

Back Mounting i_(184 mm)

S (102 mm)

10's
1257 mni

1(- (44 mm)

FES1RELN9. lbs. (4.1 kgs.)
F2ES1R ELN 10.0 lbs. (4.5 kgs)

GRAPHICS STYLE
AND COLOR

Stencil Faee Panel Face
NMSNG Red On Green On White On While On
COLOR Red Green White White Red Green
BRUSHED FACE
MATTE BLACK TRIM FESIR ELN FESIG ELN FEPIR ELN FEPWG ELN
MATTE BLACK FESMIR ELN FESMIG ELN FEPM1R ELN (FEPUIG FEPM1WR ELN FEPMIWG ELN
WORY WHITE FESWIR ELN FESWIG ELN FEPWIR ELN M FEPWIWR ELN FEPW1WG ELN
DARK BRONZE FESBIR ELN FESBIG ELN FEPSIR ELN FEPBlG ELN FEPUIWR ELN FEPBIWG ELN

M w ;slow we l For -W04. §e 23 t msCuog Nue. (ft F2ESIA EL)
A. fwef SM "aa vog (s0 2Tr s

Al~a auna~amI-.di fwtg 1 in? m02 u mto (e. FESG EMN.
Seeae..*i -tnwP

OPprIONS
Add Sugfx to catalog number
TP Tamperproof (Two #8-32 T20 Tonx

Head Screws)
LL LesLampe
A Vada."-Resistant Shie1 Thick

Polycarbonate with Four Head
Screws)

ACCESSORIES
Order as separate item
ELA-SS12 EL 12 Stem Kit

FIXTURIE SCHEDUL.E

Type Catalog Number

REMARKS

fAMIHONA'EMERGENCYSYSTEMS
EX-620 Shoot LFE SAFETY SYSTEln

5 1967 Lilwanta Lighting, 317 2sas LAN2hAC A ODSION OF ATHO4LA L-ETING9 197 LdordsLigWV, .87 5n LNTRC OUT. DECATUR. GEORGIA =05 404 967-4=0 * TELEX 211311 LM40 UR * FAX 4N 161114W

&100

&41 
v

s/7E



canleft &
Non-Metallic Compact Fluorescent
Vapor Proof Fixture
(18W Lamp Included)

Q/1

C,,

a---a I

C n2C

Coiling Mount #20801-CFCM

wall Mount #2001 - CM

9 jt f.

Specifications

Construction
The housing is corrosion resistant
glass reinforced polyester thermo-
plastic. The guard is manufactured
in a high impact resistant glass
reinforced polymer alloy. All screws
and inserts are brass. Gaskets are
long life silicone.

Color
Grey

Lamp
The fixture comes equipped with an
OSRAM Dulux D/E 18 W compact
fluorescent lamp (2700K). The four
pin configuration mates with a
G24q-2 lamp holder.

Ballast
The high frequency electronic
ballast is totally encapsulated for
corrosion resistance. 120 volt,
.32 amps. high power factor.

Installation
The ceiling box has four 3/4"
threaded hubs with liquid tight
knockouts. Can be wired using
conduit or cords and strain relief
connectors. Two mounting feet are
spaced at 5 1/4". Use minimum
75'C rated lead wires.

Maximum Fixtures per 20 Amp
Circuit.
Single Phase - 30 Fixtures
Three Phase - 20 Fixtures

Minimum Starting Temperature
-15' F (-26' C)

UL Listings
UL 1570 Wet Location, in any

orientation
UL 595 Marine - Outside Type

(Saltwater)

Ordering Information
CONFIGURATIONS

Ceiling Mount
#20801 - CFCM

Wall Mount
#20801 - CFWM

B

canplas
EdOUSTREs LTD

31 Patterson Rd., Box 1800,
Barrie, Ontario, Canada L4M 4V3
(705) 726-3361 Fax (705) 726-8991

GLOBES

All fixtures are equipped with standard
clear glass globes, unless otherwise
indicated.

Optional Globes
Clear (heat treated)
Red (heat treated)

Amber (heat treated)
Opal (heat treated)

Catalog #
2080-VTGL-T
2080-VTGL-R

2080-VTGL-O

Catalog # (Configurations) Catalog # (Globes)

84/19/91 07S11
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Luminance Summary -CD/SQ. M.

45 5319
55 5785
65 6233
75 6755
85 7182

Tosted According to IES Procedures.
Test DitanS .7.9 metrs (26.0f.)

Canlet Fixture Cat. No. 20801-CFCM with Clear
Glass Globe and Non-Metallic Guard
One 18W OSRAM Dulux DIE Compact Fluorescent Lamp,
Lumen Rating = 1200 LMS.

I

0

45

60 20
22
28
34
42
48
56
66
76
80
88
93
97

103
105
109
108
110
105

2

9

20

36

55

73

88

0
5

10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90

90
95

100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180

Zonal Lumens and Percentages

0-30 31 2.63
0-40 67 5.66
0-60 196 16.37
0-90 489 40.79
40-90 421 35.13
60-90 293 24.42
90-180 389 32.49
0-180 879 73.27

Efficiency = 73.3% S/MH = 3.6

canlefe he
h. sp...om..-- Inuded tn this. -- - -t-r -n PRINTED IN CANADA

Candlepower Summary (45 Degrees)

100

104

r-li'.-

105
109
108
102
97
90
81
73
62
54
43
32
20
10
5
0
0
0
0

103

96

78

57

35

16

4

1

0

3.58
7.72

22.34
55.66
47.94
33.33
44.34

100.00

SC = 3.4

l
I
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CLOSED Cal
NEQPRE GASKETINiG

cITRuom FRAME

NEOPREE ASKEitNG

T-&AR -

EXTWOED DOOR rPRA LENSSCALE - 3/4' - i"

21 5/ior

LAMP BALLAST L)CATION HOUSIC
(B07 NERS FOR (2) (4) LAMPS opnom

24C

X1 SRMs SECTIONSA4 M
SCL : "NME SCWEWS (3) PER SIDE

CL493A-244R-.p 1 2E-xi

CL4993-2443RS-PIt12g..-X3

CL4993A-222URS-PRA12W-X
3 B

NOES:

1.- F~nrEa 90ULD NOT BE HOSED DOWN
WR WTER AJUED DIRECTLY AT FIXTUAE

2.- DVA GASKEIaC FACTORY SUPPLED ANOFELD INSTALED BY CONTRACTOR TO COILING.

GENERAL. SPECIFrICATIONS

sACKE

BALLAST LOCATION
FOR (3) LAMP OPiON Ir

CY OA\(xe 24"
CEILNG OPENING

LT".JS STEEL~~ LJ -25 3/i

- ()NERS X3@ CIM sEc__ _

1.- COITRUCTION : OlE FORMED 120 GA. COLD MLLED STEEL
2-- W HITE ENAME. FNISN :PAINT CoNumawfMN- POLVESTER FOR CORROSION RESISAN4FACRIMIC FOR NON IfLLOVANG.3.- DOOR FCAME : ERUE ALUMUM PAWED O (SPEC
4-- WAS : .125 1K. PRA. OTHER LDEES /#ANLR E UPON REOUE'S.

sICOE BETEO4 LENS AN00OR FRAME AVIAhLEj (CONSULT FACTORY)
S.-MALAS :RAPID START SIA. (SPECIFY vOLTwG)

6-- LAMP : F40-T12 (BY OTHERS).
7.- LABELS : U.L. WET LOCATION & I.B.E.W.

WL -- - NONE

2 x
C. RECESSED

NOTED . WET LOCATION
NOTED

tUOs ATMAy..L Au.. .. .Em
4?M~*S1IgSTS,~61 I A CA~A

- -. ---. -- - .Immlm~
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70/400W HID, 35W LPS, @ Wet Location
Use in pedestrian areas, stairways or garages

ORDERING SEQUENCE

CATALOG UMBER

70 TWH 70S

High 100 TWH 100S
Pressure 200 TWH 20S
Sodium 250 TWH 250S

400 TWH 400S

100 TWH 100M
Metal 175 TWH 175M
Halide 250 TWH 250M

400 TWH 400M4

Mercury 100 TWH 100H
Vapor 175 TWH 175H

250 TWH 250H

Low
Pressure 35 TWH 35L
Sodium

ADDITIONAL INFORMATION
Weight

Wattage Ballast Lbs. Kg.

High Pressure Sodium - Mod/Clear
70 24 11
100 HX-HPF 24 11
150 26 18

High Pressure Sodium - Mog/Clear
200 28 13
250 CWA 32 15
400 42 19

Metal Halide - Med(1O0)/Mog/Clear
100 26 12
175 CWA 26 12
250 32 15
400 (E-18 lamp only) 42 19

Mercury Vapor - Mog/Coated
100 21 10
175 CWA 23 10
250 26 12

Low Pressure Sodium - D.C. Bay/Clear
35 HPF-LAG 25 11

VOLTAGE OPTIONS

120' Shipped installed in Fixture
208 SF Single Fuse (120,277V)
240 DF Double Fuse (208,240,480V)
277 ORS Quartz Restrike System (lamp not included)
TB PE Photoelectric CE

-70F Reduced Ambient Operation (-70*F)
RHP Reactor High Power Factor (150 HPS)
RNP Reactor Normal Power Factor (150 HPS)
MOG Mogul Base Socket
LS Lamp Support (mogul socket only)
OMB Architectural Color - Medium Bronze
DBL Architectural Color - Black
DWH Architectural Color -White
DNA Architectural Color -Natural Aluminum
OSS Architectural Color - Sandstone
DGC Architectural Color - Charcoal Grey
DTG Architectural Color -Tennis Green
DBR Architectural Color -Bright Red

SB Architectural Color - Steel Blue
CR Corrosion-Resistant Finish (Polyester)
CRT Corrosion-Resistant Finish (Teflon)
FS Full Shield for IES cutoff

Shipped Separately,
WG Wire Guard
VG Vandal Guard

ACCESSORIES (Field Installed)

Ordered Separately.
See Building Mounted Options Section.

dN H

W D

N - 15 3V (40 cm)
W - 16'/. (42.6 cm)
D - 8 (20.3 cm)

NOTES:
Provided with dual tap (120/277V) ballast when ordered
as 120V or 277V.
Multi-tap Ballast (120,208,240.277V).
May be ordered as accessory. MUST see Bldg. Mtd.
Options section.
Requires E-18 or ED-28 lamp. /A IA

IM
OP
I "

op
I

175I 250

W 175
V 25C

II-

11A



Mounting Systems

Junction box
(recessed or surface).

Through-wire to
surface conduit.

The Lumark Wally provides efficient,
controlled security lighting for residential
and commercial applications such as building
perimeters. loading areas, stairways
hallways or driveways.

Photometrics

The Wally's prismatic. polycarbonate
retractor/door delivers excellent photo-
metric performance. Efficiency and eye
appeal combine in this handsome wall light.

Footeandle Table
Select mounting height and read across for
footcandle values of each isotootcandle line
Mounting Footeandle Values for
Height Isofootoandle lines

A B C D 2

10"
15"
20"
25"

450 2,25 1.13 0.56
2.00 100 0,50 0.25
1 12 056 028 0 14
0.72 0.36 018 0.09

0 23
0.10
0 06
0 04

Catalog Number HPWY-PL-tOO-120V.UL
100-WanI HPS
9.500-Lumen Clear Lamp

N C F

e -~~ I IC

W 1I

5 4 3 2 1 0 1 2
Lateral Distance in Units ot Mounting Heights

Ordering Information

Catalog Number Logio

1st & 2nd Digits= 3rd & 4th Digits= 5th & 6th Digits= 7th. 8th & 9th Digits= 10th, 11th, 12th & 13th 14th & 15th Digits=

Lamp Type Product Family Refractor Type Lamp Wattage Digits=Voltage Standard Issue

HP=HPS WY = Wally PL = Polycarbonate 35 120V LL = Lamp Included
50
70

100

Shipping
Catalog Lamp Lamp NEMA Net Wt. Volume
Number Wattage Type Voltage Beam (Lbs.) (Cu. Ft.)

HPWY-PL-35-12OV-LL 35 HPS 120 6x6 7 0.40
F HPWY-PL-50-120V-LL
m-1HPWY-PL-70-120V-LL

HPWY-PL-100-120V-LL

50
70

100

HPS
HPS
HPS

120
.120
120

Options (add as suffix)

Internal Fusing
Tamper-resistant lens screws

Accessories (order separately)

TRSD-8/32-U Tamper-resistant
screwdriver

PC Photocontrol

Lumark Lighting
P 0. Box 824
Vicksburg, Mississippi 39181
601.638.1522
Fax 601.634.9606

FA1 COOPER LIGHTING

k

F1
TR

3 4 5

ADH890033
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TURN-LOCK STREET LIGHTING
PHOTOELECTRIC CONTROLS WITH
SURGE PROTECTION

Over-the counter Utility or Replacement Models

2 00U4

2007D
MODELS 2005/2007/2008

APPLICATION:

DESCRIPTION:

FEATURES:

Omni-directional-Time Delay relay provides delayed response in excess of 15 seconds.

Magnetic-relay type provides immediate response to light changes and to application of power
on installation.

Model 2007/2007D is Dual-Voltage - operates on all voltages between 105 and 277 volts.

For street and highway lighting luminaires equipped with locking type receptacle. Lighting
is automatically turned ON at dusk and OFF at dawn. Designed expressly to respond to
natural daylight.

Self contained control is completely weatherproof and is not affected by moisture,
vibration, or changes in temperature. Designed to be as inconspicuous as possible while
maintaining sound engineering design principles for long trouble-free operation.

Profile: In keeping with the aesthetic requirements of modern luminaires, the unit is
designed with a lower profile than most types of self contained photoelectric controls.

Operational Level: Factory preset for ON at 1 to 3 foot-candles. Average ratio of ON to
OFF is about 1 to 3. For special turn-on and turn-off, consult factory.

Temperature Range: -500 to + 600C. (-600 to +1400F).

Surge Protection: A surge protector is included as a safe-guard against induced high-
voltage and follow through current. Margin of protection, 60C sparkover-1500V rms.
Critical impulse sparkover is 10,000 amps, 1-1/2 x 40 ms wave, 2000 volts.

MODELS 2003/2004/2007D
DELAY
In excess of 15 seconds.

CADMIUM SULPHIDE CELL
One inch diameter, epoxy coated for maximum stability.

DIRECTIONAL ORIENTATION
Omni-directional.

CONTACTS 4
Normally closed.
Rated 1500 Watts, 1800VA.

DOME
Translucent polycarbonate, aluminum filled, reflects high.
(5000 F/C and above) sunlight rays but is virtually transparent
t .0 F/C and lower.

.-ARANTEE
- .ars from date of installation. Provision for marking

ns allation date molded into base.

anada:
:lectric Ltd.
:uller Road
< Ontario LiS 2E1

k3) 683-3400

MODELS 2005/2007/2008
DELAY
None.

CADMIUM SULPHIDE CELL
One inch diameter, passivated for maximum stability.

DIRECTIONAL ORIENTATION
Window should face north.

CONTACTS
Normally closed.
Rated 1000 watts, 1800VA.
DOME
Raintight polyacrylic with acrylic window containing
ultraviolet inhibdor.

GUARANTEE
One year from date of installation. Provision for marking
installation date molded into base.

1 GOVETORKI GROVE STREET, MT. VERNON, NY 10550 TEL: 914-664-3542
FAX: 914-664-5052

|| ||- - RC
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ORDERING INFORMATION

All models contain the following

1. Mercury Vapor/HID rating of 1800 volt-amperes
2. Surge protection
3. One inch diameter cells (except where noted)
4. SPST switching-normally closed

Model #

= &* 2003
2004
2007D

*2003S
*2004S
2005
2007
2008

Voltage
50/60 Hz

120
208-277
105-277 (Dual)

120
208-277
105-130
105-277 (Dual)

480

Watts
Tungsten

1500
1500
1500
1500
1500
1000
1000
1000

Delay/Instant
Response

Delay
Delay
Delay
Delay
Delay
Instant
Instant
Instant

.contains cost effective 1/2 inch cells

For a condensed catalog on all TORK photoelectric controls -
see brochure B-PC.

5400 SERIES CONTACTOR

For all Photoelectric control loads in excess of the capacity of the
Photoelectric control contacts, to maximum of 6000W. Includes
Photoelectric control.

Enclosure: NEMA Type Ill Raintight. Beige enamel finish. Two
1/2" - 3/4" combination K.O. in bottom.

Receptacle: 3-prong turn-lock meets the requirements of EEl-
NEMA. Adjustable over full 360 degrees for proper Photoelectric
control orientation.

Power Consumption: Approximately 5 watts during Daylight,
15 watts at Night.

Warranty: One year from date of installation.

Includes Contact
Photoelectric Voltage Rating

Model Control Model 50/60 Hz Per Pole
5403 2003S 105-130 3000 Watts
5404 2004S 208-277 3000 Watts
5420 2003S 105-130 1000 Watts

(See Bulletin B5400 for additional specifications.)

Switch
DPST
DPST
SPDT

DIMENSIONS

T
1-7/8"

48.3 mm 3-3/8"
Receptacle Surface 85.7 mm

2003/2004/2007D

DIMENSIONS

1-3/4"
44.5 mm

4Receptacle Surface

- - - -

794 mm

2005/2007/2008

TURN-LOCK PHOTOELECTRIC CONTROL
ACCESSORIES

2420 Series:
Consists of Receptacle with Mounting Bracket.

Model
2421 with 12" AWG #12 leads, 120v color coded
2422 with 20" AWG #14 leads, 240v color coded

Shorting Cap:
Model 2500

It is our intent to provide accurate and current specification informa-
tion. However, in the interest of product improvement. TORK may
occasionally alter construction or dimensional detail without liability.

REPRESENTED BY:kt

Ptd. in U.S.A.

-



H-7891EM
Compac Fluore sent

H-7891EM Compact Fluorescent
Emergency Downlights feature two
13 watt energy saving compact &u-
orescent lamps in a Specification
Grade fixture. The H-7891EM series
matches the H-7891 downlights in
appearance and will automatically
provide 120 minutes of emergency
power upon interruption of AC
power. Typically, the H-7891EM
would be installed on a 24-hour
lighting circuit. However, for added
installation flexibility, these fixtures
can be installed on switched cir-
cuits. Note: 277VAC Switched

applications require the EMS-277
accessory.

Units are supplied factory pre-
wired, only requiring a standard AC
connection to the junction box pro-
vided. The battery charge indicator
light and test switch are prewired
to a quick-connect molex plug.

echanical: Heat dissipating
die-cast aluminum socket holder for
two 13W compact fluorescent lamps.
Polarized quick connect assembly
for ease of installation. Exclusive
Universal Mounting Bracket adjusts
5" vertically from inside or outside-
of fixture. Bar hangers permit hori-
zontal adjustment. One-piece pre-

cision die-cast aluminum 11-"deep
collar accommodates varying
dimensions of ceiling materials.
Electrical: A higher power factor
reactor type ballast system provides
normal dlurnmnatbon. Inaudible high-
frequency inverter operates one
lamp at full 900 lumens output in
emergency mode. Integral trans-
former allows operation on either
120 volt or 277 volt input on switched
or unswitched circuits. Unit can be
installed on switched cirucits by
using EMS-277 switching module
provided 24 hour unswitched 277V
power supply is also available.

Field Installed Accessories:
9840C Clear Specular

Reflector Trim
9840G Gold Specular

Reflector Trim
9840BA... Black CoilexBaffle Trim

TRM-8P. White Metal Tnm
Ring

TRM-8-MB. Black Metal Trim
Ring

TRR-8 Rimless Trim Ring
HB2-24 24" Bar Hangers
EMS-277 Accessory for

switched 277 Volt
installations

product nforimatio: Canac;t e s to 87 of Rateo 1-131_

DC Rai Wis LamP

1 O "" Modei vots. Ba" 1, 2 Hs Type
Compac

-* H-73011M - L. - - Fluoescent 13 -

3 indicates Qu Sh) PRoduc1
'W 1" to 3"

4 7
3

Wg

U Serie Heads: The lamp housing is con- moisture from entering housing. watertight and corrosion-resistant.

NEMA 4X Enclosure structed of flame-resistant and Lamp: Designed specifically for Gaskeled cover is internally hinged

The ideal dependable unit for envi- impact-resistant Noryi 190 injection emergency lighting applications, and housing is equipped with a

ronments where an emergency molded thermoplastic with match- the PAR36 type sealed beam de- one-way breather vent. Enclosure

lighting unit will be exposed to water ing grey finish. The three dimen- sign insures optimum glare-free is suitable for environments requir-

spray or penetrating steam and sional swivel assembly permits 80c trapezoidal light distribution along ing NEMA 4, 4X or 12 protection.

dampness The UMB Series is best aiming adjustment from vertical - wth horizontal and vertical adjust- Fat Instelled Options:

suited for use in areas like waste and approximately 3580 rotation. ment by rotating the lens within TH ....... Thermal Heater

water treatment plants, food pro- -The placement is secured with a the housing. TDII ...M Time Delay Monitor

cessing facilities and most indus- lockable Pivot mounted on a rotat- Housing: The rugged industrial Field Installed Acceories:

trial locations where NEMA 4, 4X ing base ring. Heads and swivels grey fiberglass housing is both WG-3 .. Wire Guard

or 12 protection is required. are silicon sealed to prevent

8rw
10"

I J

-2 6'_

4

Product binrMat11o: Capacity rihans to 87-' of Rated VC13GE

Dc Rated Warts Lame .

Model volts Ban . 1 Hrs. 2 His Type --3res 9 9
* UMU-1 6 LC 18 - incandesCeni 9 2

UMU- 6 LC 27 24 IncncctesCeni 9 29,"

W UU3-? 6 LC 54 48 incandescent 9 29-0'

UMb-l 6 PL 15 12 incandescent .2

UMn.-I 6 PL 24 18 incandescent 72 29
UM-- 6 NC 15 12 Incandescent 7? 29

UMn-Il 6 NC 24 18 incandescent 7.2 29

U3B4 12 LC 36 30 incandescent 8 204.

US-O 12 LC 54 48 incandescent 8
Uu5-I3 12 PL 30 24 incandescent 8 294- 5

U3-13 12 PL 48 36 incandescent 8 2 9

~j 12 NC 30 24 incandescent

W UndIe 12 NC 48 360 incane n 8

a indicates Quick ShIP Proiduct

4

Battery: tC tead Cacum. NC ticket Cadrnur" ~. pure ,.eSl

E10 Birtery: LC LeR Ca1lum. NC N-cel Cadm urn ; ;:-rE- Leal



Metal Heads
activeiy styled fixture for remote

-ounting Three-dimensional die-
cast aluminum swivel assembly
PE'mits 80- aiming adjustment from
art cal and approximately 358

-zation. Lockable pivot is mounted
or a rotating spin ring base. Lamp-
noder housing is made of corrosion-
resistant 22 gauge die-formed
spun aluminum with a baked acrylic
e-amel finish. Stainless steel gang

plate mounts flush against the wall
and is made for installation on a
standard electical box

Single and double remote fixtures
are available in 6 volt, incandes-
cent or halogen lamps. Single head
remotes supplied with single gang
plate. Double head remotes sup-
plied with three gang plates.

Product intormsUs.
Single Double St'pg.
Head Head LA- 7t e Volts Wails VWt

a 6T-6-MHWH a @T-DMNWH H i ,%e VWe 6 6 24
0 6T-12-MM 6T-12-DMN H-'M Ee.ge 6 12 4 4

*X-7-MNWN .r:.ceet. Write 6 7.2 2

a indicates Quick Ship Product

Weather Resistant "1 111 approximately 358 rotation.
7e PAR36 type lamp housing is The placement is secired with a
zonstructed of flame-resistant and lockable pivot mounted on a
'!cac!-esistant Noryl 190 injection rotating base ring.
-Dideo thermoplastic with beige Single and double remote fixtures
nsh. iceal for industrial applhca- are supplied with thermoplastic
cns. tre sealed swivel and coated housing ano swivel, die-cast alumi-

amp temina!s resist oil, water and num mounting plate and gasket.
:.st. Tne tnree dimensional swivel Available n 6 or 12 volt, incandes-
assemb.o permits 80- aiming cent or halogen PAR36 type sealed
actustmert from vertical and beam lamps.

P W Information
S ngie Double ;r: gHeal Heac Lac ~ce Vois Wa's A-

o, 64T-DW Ha-Ce 6 6 ' 6
ST4-W 6T--1W Halccen 6 8 46

N 6X-7-W 6X-7OW incar:esceri 6 7.2 4/6
a 6x--W 6X-9-DW lnca":esce-: 6 9 46
a 12T--W 12T1-DW Haicce 12 8 4/6

12T-12-W 12T-12-OW Haioce, 12 12 4 6
a - 12X--DW Incancescent 12 8 4/6

1' -' 12X-25-OW incancescent 12 25 4/6
M Indicates Quick Ship Product

DR Series pinchback design features a R18
D; Series remote pinchback size aperture with removable matte
-a'ches RD Series emergency black baffle. Single remotes sup-

,!!ng fixtures. The lamp housing pied on single gang mounting
1 :onstructed of inlection molded plate. Double remotes supplied
coiypropylene with high gloss with 3-gang mounting plate.
ocaque white finish. The three di-
mensional permanently tensioned
swvel assembly permits 80 aiming
acustment from vertical and ap-
pc'ximately 35W rotation. The

Product Infornafion
Single Double Shpg.
Head Head Lamp Type Volts Watts W1a DR-1-12 a DR-2-12 Halogen 6 6 3/6
DR-I1-S DR-2-66 Halogen 6 12 3/6

a 1R-1-41 a DR-2-46 Halogen 12 12 3/6
N Indicates Quick Ship Product
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Universal o w n
Alarm

Control 1---

Fire Alarm Control Panel
ENGINEER AND ARCHITECT SPECIFICATIONS

Introduction
DESIGN FEATURES
The Pyrotronics CP-400 is an expandable 4 zone fire alarm
control panel designed to use Pyrotronics two wire ioniza-
tion, photoelectric, thermal and flame detectors, as well as
direct shorting devices such as manual stations and water
flow switches.

The standard 4 zone CP-400 system includes subsequent
alarm, subsequent trouble, brown out protection, non-
silencable waterflow alarm, selectable march time feature,
selectable timed alarm silence feature, relay contacts - 2
alarm and 1 trouble, and 2 alarm indicating circuits.

The CP-400 is expandable to 8 zones with the use of a 4
zone expansion module. The 4 zone expansion module
may be used for either alarm or supervisory service.

The CP-400 is designed to meet the varied fire alarm detec-
tion needs of small office buildings, apartment buildings,
department stores, hotels or anywhere a cost efficient,
general purpose fire alarm control panel is required.

The CP-400 meets the requirements of NFPA 72A, B & C
and is UL listed.

Architects SpeCIfication
An expandable 4 zone fire alarm control panel shall be a
Pyrotronics Model CP-400. The 4 zone fire alarm control
panel shall be expandable to 8 zones with the use of a 4
zone expansion module. The 4 zone expansion module
shall have the capability of being used either for alarm or
supervisory service. The standard 4 zone system shall
include: subsequent alarm, subsequent trouble, brown
out protection, non-silencable waterflow alarm, selectable
march time feature, selectable timed alarm silence feature,
relay contacts - 2 alarm and 1 trouble, 2 alarm indicating
circuits, and a 24 hour battery backup. The fire control
panel shall have remote annunciator capabilities. Remote
annunciation shall be provided by any Pyrotronics Model
AN series remote annunciators. The expandable 4 zone fire
alarm control panel may have the following options: alarm
verification, supplementary relay, municipal tie or leased
line, Class A (Style Z), or 60 hour battery backup. The
expandable 4 zone fire alarm control panel shall meet the
requirements of NFPA 72A, B & C and be UL listed.

ywronscs

MODEL CP-400
* 4 Zone Fire Alarm Control Panel

Expandable to 8 Zones
* 4 Zone Extender Module with

Supervisory Service Feature
* Remote Annunciator Capability
* Subsequent Alarm and Trouble
* Alarm Verification Option
* Supplementary Relay Option
* Municipal Tie, Leased Line Option
* Class A (Style D) Option
* Selectable Timed Alarm Silence Feature
* Selectable Drill Switch Feature
* Selectable March Time Feature
* 24 or 60 Hour Battery Backup
* t and CSFM Listed

S

||||||

D
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Description/Operating Features and resets the panel after 7.5 seconds. Any ala
Desritin /Opeatinduring the next 73 second period causes a panINITIATING CIRCUITS atvtsalteaamotus

The standard CP-400 provides 4 Class B (Style B) initiating activates all the alarm outputs.
circuits, each of which will operate any combination of up to A drill switch is also provided with the RC-400
30 Pyrotronics ionization or photoelectric fire detectors. Any ates only the audible alarms. In the event of a t

*" umber of thermal detectors or manual stations or other during a drill, the alarm function overrides the c
irect shorting devices may be connected to each zone. CLASS A OPTIONAlso, a number of flame detectors, which is determined by Model: 405A

the power requirements of that individual flame detector, o l A
may be connected to each zone. All of these initiating Up to 8 Class A (Style D) initiating and 2 Class
devices can be mixed on the same zone circuit providing indicating circuits-are available by adding the o
the total power requirement of the circuit does not exceed Class A conversion module. (Note: The DI-4A/H
3 mA supervisory current. not compatible with the 405A module.)
POWER SUPPLY AND BATTERY BACKUP MUNICIPAL TIE, LEASED LINE MODULE
Input power is 120 VAC at 1.3 Amps. The system reverts to Model: LT-4
24 hour or 60 hour battery backup if AC power is lost or if The LT-4 module provides the capability of ope
AC input power drops below approximately 96 VAC. supervising leased lines for alarms, troubles or
INDICATING CIRCUITS service as well as operating a local energy munThDICA-4NG pRCIdS ysThe LT-4 includes three separate leased line cirThe CP-400 provides for two system operated 1.5 Amp, with one municipal tie circuit. A disconnect swiClass B (Style W) indicating circuits with an output voltage wid on systpm test.
of 24 VDC (nominal). The CP-400 indicating circuits provide provided for system test.
the choice of march time as a standard feature, as well as UPPLEMENTARY RELAY MODULE A.m
a 5 or 10 minute timed alarm silence option. Model: 405R
VISUAL AND AUDIBLE INDICATORS The 405R provides 4 alarm relays each with two
Green, yellow and red LEDs, respectively indicate power, (DPDT) contacts. The four relays may be activa
system trouble and system alarm on the front panel. Addi- tively by any combination of zones in alarm.
tional red and yellow LEDs indicate individual zone alarms SUPERVISED REMOTE ANNUNCIATORand troubles. DRIVER MODULE
For diagnostic purposes yellow LEDs located on the CP-400 Model: AND-400
1/0 circuit board indicate ground fault and indicating circuit The AND-400 drives Pyrotronics AN series rem

W roubles. 
ciators and provides panel supervision to the an

trouble audible will sound with any system or zone trouble connections.
and will silence when the trouble condition is cleared. REMOTE ANNUNCIATORS
The trouble audible can be manually silenced by the opera- Models: AN-404, 404S, 408, 408S
tion of a momentary push button silence switch. However, Pyrotronics series AN remote annunciators are c
the trouble audible will resound upon appearance of a operate with the CP-400 fire detection control pa
subsequent zone trouble or system trouble. AN-404 is a 4 zone alarm and system trouble ren

ciator. The AN-408 is an 8 zone alarm and systeMANUAL CONTROLS remote annunciator. An optional weatherproof giThe silence and reset switches of the CP-400 are located available only for models AN-404 and AN-408. Ton the standard zone board which is accessible only by AN-404S and AN-408S in addition to providing tunlocking the cabinet door. These switches are momentary. zone alarm and system trouble remote annunciaThe switches are clearly marked "S" for silence and "R" feature a trouble silence switch with an audible rfor reset. The remote annunciators opaque, masked, type
AVAILABLE RELAY CONTACTS legend strips are easily modified as conditions o
The CP-400 provides one DPDT alarm related and one change. Legend strip inserts can accommodate
SPDT trouble related relay, both of whose contacts are typed characters or 20 eight point transfer letters
rated at 120 VAC, 3 Amp or 30 VDC, 3 Amp. High intensity long life red LEDs are used for zo

indication and yellow LEDs are used for systemOptional System Expansion Modules cation. LED indicators are visible through the leg
4 ZONE EXTENDER WITH SUPERVISORY when lit. Each AN series annunciator comes com
SERVICE MODULE assembled and ready for easy installation in stan
Model: ZNE-404S trical gang boxes for either flush or surface mou
The CP-400 can be expanded to a total of 8 zones with the
use of the 4 zone extender module, Model ZNE-404S. The CP-400 Acessories
ZNE-404S has all the features of the CP-400 standard four

es except the ZNE-404S may be used for either alarm FWSH TRIM PLATE
upervisory service. The ZNE-404S is connected to the Model: FT-4

imary zone board by means of a ribbon cable connector. Note: The exterior dimension of the FT-4 is 17" x
ALARM VERIFICATION WITH DRILL SWITCH MODULE POWER LIMITING MODULE
Model: RC-400 Model: PL-35
The RC-400 provides alarm verification for up to 8 selected The PL-35 allows power limiting wiring of alarm inzones. The RC-400 blocks the alarm on the selected zone circuits. (See Pyrotronics specification sheet #318

rm release
el alarm and

vhich oper-
*ue alarm
drill switch.

A (Style Z)
ptional 405A
detector is

ating and
supervisory
icipal box.
cuits along
tch is also

Form "C"
ted selec-

)te annun-
nunciator

designed to
nel. The
ote annun-

m trouble
asket is
he
ie basic
tion also
ing back.
able plastic
r locations
up to 20
per zone.
ie alarm
trouble indi-
end only
pletely

dard elec-
iting.

23".

dicating
0).

6

S



Ordering Information
Model Apprximate

Number Description ShiingWgts.
___ __ ___ ___ ___ lbs kV

CP-400 4 Zone Fire Alarm Panel 22 10
ZNE-404 4 Zone Extender Module 1 .45
RC-400 Alarm Verification Module 1 .45
LT-4 Leased Line/Municipal Tie 1 .45

Module
405A Class A Conversion Module 1 .45
405R Supplementary Relay Module 1 .45

(4 Relays)
BP-24 6.0 AH Battery Pack 10.6 4.8
BP-60 10 AH Battery Pack 19.4 8.8
BP-61 15 AH Battery Pack 20.0 9.0
FT-4 Flush Trim Plate 6 2.7
PL-35 Power Limiting Module .4 .2
AND-400 Supervised Remote Annunciator .75 .34

Driver
AN-404 Remote 4 Zone Annunciator .5 .23
AN-404S Remote 4 Zone Annunciator .65 .3

with audible ring back,
silence switch

AN-408 Remote 8 Zone Annunciator .65 .3
AN-408S Remote 8 Zone Annunciator .82 .37

with audible ring back,
silence switch

Current Requirements
Component Current (A) AH/24 hr AH/60 hr

CP-400 Panel 0.110 2.64 6.60
ZNE-404 0.055 1.32 3.30
405R 0.005 0.12 0.30
RC-400 .0005 .012 .03
AND-400: See Note #3 -- -
AN-404 .
AN-404S .015 .365 .905
AN-404
AN408S .015 .368 .908

405A: See Note #4 - - _

LT-4 0.005 0.12 0.30
Each L.L. Connection 0.009 0.216 0.54
Allow for Audibles 3A Output 0.52 0.52
Additional Loads: Add any current drawn from the

auxiliary power terminals.

Mounting Data - Dimensions
-2

0

0

0

8
00
8
8

88
80
0

13P lm

-T4

(90* *dm

Note: Front door closes flush onto the backbox.

NOTES:
1. For 24 hour battery backup, the following apply: 6 AH battery (Model
BP-24)-175mA supervisory current; 10 AH battery (Model BP-60)-
250mA supervisory current. For 60 hour battery backup, the following
limits apply: 15 AH battery (Model BP-61)-230mA supervisory current
For all four categories, the audible alarm current is 3A max. 2. Refer to
Operation, Installation and Maintenance Manual, P/N 315-057711, and
Operating Instructions, P/N 315-087712 for additional information.
3. AND-400 current requirements included in AN Series annunciators.
4. Standby and alarm requirements are included in the CP-400 8 zone
system.

Expansion Module Placement

Available Space ZNE-404S RC-400 405A 405R LT-4 AND-400
and Placement

Interior of Control Panel Door One
(1 space available) Space

Required

Main Circuit Board One
(1 space available) Space

Required
Upper Accessory Mounting Position
on the Backbox
(2 spaces available)

One
Space

Required

One
Space

Required

One
Upper
Space

Lower Accessory Mounting Position One Loweron the Backbox Space Space(2 spaces available) Required Required
Oe: The 405A. 405R. LT-4 or AND-400 can be mounted one on top of another. Care should be taken not to exceed the CP-400 optional module mount-,no~ Capalcstv of 2 level stackrno

__ __ I_ _ I I__ _ _ _ _ _ _ _ _

141-- (35 9 M1 - -- I



Typical Wiring

Model CP-400 CONNECTION DIAGRAM
LISTED AS A NON-CODED. LOCAL AUXILIARY, REMOTE
STATION (PROTECTED PREMISES) FIRE ALARM CONTROL * . j IUrbew
UNIT FOR AUTOMATIC, OR MANUAL SERVICE, FOR SlatOuW WIe U e iUSSPRINKLER SUPERVISORY SERVICE (USE ZNE-404/S), AND .' I X
FOR WATERFLOW SERVICE IN ACCORDANCE WITH NFPA IS.72A. 728. AND 72C. cmwec o" C D C toat

"'i 'is n n o nD ;-,-- ar . Xi 0

- Ea l tier
CP 0 0W 0 0 00L:

U M 80AWARNWENG
E"M- -a a=g y ICNEC OE

aEmET - P, st

OPERATOR -_ AUOE
SWITCHES MMR8

c..fwmorI, Rc.ZC.1 QUS6EQU1IREOT

COUPOtauT CENT lAt AD4 Or ANIEC POWE
CAUTION -CP- Fwu ne Pre oBFRto 2S E RVCBe lure IC Program the CPIN - T- 052 02 -R Mbefore Connecting the power Aaeu eo Add. lit , n .wni O, t A

uam = .r rs wiN ea r i ArSEMBL

- ~~~~00"~' 0 0Cpwria etoneshoiae

NOTES:
1 Initiaing devices - A maxlmum of 30 Smoke,

detectors any combination of those listed
below as corPatble detectors) and any num-
be' of direct shortng devices such as thermals
masual Stations and waterf tOw switches may
be used Total ccuit ne resistance is 36 ohms
iax. except when using detector relays (Model
Ff13) Maximum resistance is 20 ohms Max..
mum i3rnA for detectors 7mA for EOLR) super-visory current 10mA per zone

2 Mounting plate P N 500-621296 can be used
for mouning end-ol-ine resistor Place EOL
resistor (3 3K ohms 1 2 wan) across assoc.
ated terhinals when external circui is not
used

3 Alarm aid trouble contacts are shown in
Supervisory status

4 Jumpers G1. G2. G3. and G4 on the mate
board may be cut to allow timeout or manual
s.iencng of alarm bels for zones 1 through 4.
respectively The tunpoers must reman intact
on any zone ued for waterfow alarm

5 I an optonal tow-zone extender board Is
instaled. cui jumper GO on the marn board
10 supervise the connection of the extender
board

6 To use power bmded wirnmg to NFPA 70
NEC the audile circuis termnals 21-24
must use the PL-35 module Refer to
Instructions P44 315-088567 Ininiating Cr-
cuds terminals 1-16 and connections for
the 301A are power limited as they are

7 If tO mnute nomnal timeout of audibies is
desired. cut urnper G6 on the main board Nt 5

mue nomrinal imeout Of aud ies desired.
cut jumper G7 on the main board. f manual
sMeing only is dsired. cut both yutipe 6
and G7 (CSFM requires that both G6 ard 67
must be cut) a ary zone i to be Movable
(any G1 Ithrough G4 was cutl at least 601
G7 must be cut

8. Inrlaung crcuits and connections for the 301 A
annunciator are power limited per NFPA 70,
Natonal Electrical Code

9. Use only the followtng compatible polarized
idicating devices. Bells. single-sroke. Miodels-
DSO-624. -1024. CDS-24 Bells. vibrating

Models BDC-624 -1024-. CDC-24- Hom
vibrating. with flashing lamp feature Model

COMPTISLE DETECTORS

,ledwbr Baa biallabona
CeMPatiuiu COmWaltibilev btlWe

Madiher Mdafter b 'pte

SI-IA - P/N 315-0457968
DI-.3H 08-3 PIN 315-081943M

*-AA- 08-4 P'N 315-085257ll
01-6 08-4 P/N 315-08525711
DE-A3A3H 08-3 P/N 315-081943M
DIB013,9314 AD-31/3P PIN 315-086590C

AD-3Rt3RP P/N 315-016591C
SA-31/3P P/N 315-086593A

PE-30i
3000T - 00-3 P/N 315-066441C

PEC-313T 08-3 PIN 315-086545G
-DI-4A not conpatible with 405A

CP-400. ZNE-404. ZNE-404-S. and 405A are the
ConpabANty idfeleres

AV-32D Horn. electric Model SEA-3 Indoor
or outdoor use Horn-lamp assembles
Models HSD-24. -24F Horn. vibrating Model
HCC 24. for indoor or outdoor use Flashing
signa light. Mode V-330 Audibe detector
base. Model AOB-3

10 Charging current, normal 27 4V 50mA
Maximum charging curren 2A
Charger loa current 0 2A max
Banery load current 4 7A max

11. For 24 hour blttery backup the tollowing leIs
apply

6 AH battery (P N 175-0844761 - 175rA
supervisory current

10 AM banery (P N 175-084477) - 250mA
supervisory current

For 60 hour batery bac.up the folsowing its
apply

15 AH battery (P N 175-387194) - 230mA

supervisory currentFor all tour categories th" audible alarm

current Is 3A max.
12. Refer to OPERATOM. I6N ATION. AND

MAUITENANCE Mmnuil, PIN 315-087711.
arid OpeIng BEierudon. PIN 315-087712
for additonal tilormeno

-Sutable or outdoor use wien used with Catalog
Ho WBI(-2 bactibox

OPIOONAL AUXIWtRy MOOULES MiAU LE

Model labia

Model 301A Unsupernsed remote system P/N 315-0752330
annunciamOr

Model 405A Class A zone adapter for eight zones and P/N 315487051C
two audile lops

Model 405B Alarm relay Omlut module for eight P/N 315-dS703SA
zonesModel 405R Relay contra output module PIN 315-087497B

Model AND-400 Supe-sed amoe annunciator diser PIN 315-067A9:Model LT-A Leased line and municigal be module P/N 315-0178348
I Model RC-400 i nAlarm arnlation module 315-08
Model ZNE-404 1Four zone extender board IP/N 3 5-01107BIModel ZNE-404/S Four zone elender board with P/N 315-0179008

supervsory sncepa b

oitronics A Division of CERBERUS Technologies, Inc.
8 Ridgedale Avenue, Cedar Knolls, New Jersey 07927

5/89
15M

IG

S
May 1989

SuperSedeS sheet dated 4/88
Printed in U.S.A. ReplaCes Catalog Number 3063
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Automatic
Fire

Detectors

,ir Duct Detector
ENGINEER AND ARCHITECT SPECIFICATIONS

SERIES 3/X3
- U~%J 

1-" Plug-in Series 3 and X3 Ionization
or Photoelectric Detectors

* Optional Relays for Supplementary
Equipment Operation

" Optional Control Module for
Self-contained Operation
(Series 3 Detectors Only)

" Alarm LED Visible from front
Quick
Type

* Clear Housing Cover for
Identification of Detector

) listed

Introduction
The Pyrotronics Series 3/X3 Air Duct Detector Housings are
designed to be used with Pyrotronics Series 3 and Series X3
ionization or photoelectric detectors. Designed for installation
directly to heating, ventilating, and air conditioning duct sys-
tems, they comply with National Fire Protection Association
Standard No. 90A. When equipped with ionization or photo-
electric detectors, these units will signal the presence of
hazardous quantities of products of combustion or smoke
being carried through the duct system. Air duct detectors are
not intended to be substituted for open area detection.

The Series 3/X3 Air Duct Housings can be equipped with
optional relays. These relays are utilized to operate any
supplementary equipment when smoke or particles of com-
bustion are detected.

Note: Most control equipment including System 3 guarantees
only one detector to alarm per zone. Therefore only one
detector per zone is permitted when the detector oper-
ated relay function is critical. The connection of a
remote lamp or a remote relay per detector is allowed,
but not both.

The XL3 control panel assures operation of all detec-
tor operated relays, therefore up to 30 detectors per
circuit having relays for critical functions may be used.
The connection of a remote lamp or a remote relay is
allowed for each detector but not both.

The Series 3/X3 Air Duct Housings (see Ordering Infor-
mation) are Underwriters Laboratories, Inc. listed.

Description
The Pyrotronics Series 3/X3 Air Duct Housing is uniquely
designed to use the highly sensitive yet stable Series 3 and
Series X3 ionization detectors; Models DI-B3, DI-B3H,
DI-BX3 and DI-BX3H or photoelectric detectors; Models
PEC-3 and PEX-3000.

The sensitivity of Series 3 detectors can be checked in place
under actual dynamic air flow conditions using a Pyrotronics
Sensitivity Test Module. The sensitivity of Series X3 detectors
can be checked in place under actual dynamic conditions at
the XL-3 control panel or may be printed by command on the
optional printer.

yroTronics C

,d

D 0 0

CATALOG NUMBER 6 2



The detector unit employs a cross-sectional sampling prin-

ciple of operation. Inlet sampling tubes are available in four

lengths (see table below). Outlet sampling tubes are of one
common length. A continuous cross-sectional sample of air
moving through the duct is taken. This averages the effects of

*'nar flow, stratification or skin effect phenomena occuring
e duct that could prevent combustion products or smoke

(especially in large ducts) from reaching a spot type detector.

in addition, the unique design of the Pyrotronics sampling
chamber insures uniform sensitivity in air velocities, ranging
from a low of 500 feet per minute to as high as 4000 feet per
minute.

The inlet sampling tube length is determined by the width of
the air duct being protected. The inlet tube nearest to but
greater than the duct width should be used (see table). The
inlet tube can then be trimmed at the job site to the exact width
of the duct. The outlet sampling tube for all ducts, irrespective
of width, has a fixed length of approximately 3 inches (7.5 cm)
and is supplied with the duct housing.

Sampling Tube Selection Table

Duct Width
9"to 1'9"(21 cm to 51 cm)
1'9"to 3'3"(51 cm to 97.5 cm)
3'3"to 6'3" (97.5 cm to 187.5 cm)
6'3"to 9'9" (187.5 cm to 292.5 cm)
Greater than 9'9" (292.5 cm)

Sampling Tube
Model No.
STA-2
STA-3
STA-6
STA- 10
Consult Pyrotronics

Maintenance of the detector is easily accomplished by the
qoval of the Series 3XX3 Duct Housing sampling chamber

r. The detector, which plugs into the housing, is easily
noved for cleaning by a trained technician.

All that is necessary for the installation of the air duct detector
is the cutting of three small holes for the sampling tube instal-
lation (template included) and the drilling of four holes for
mounting the air duct housing. The unit is then easily mounted
in place and connections made to the existing wires or termi-
nals if optional accessories are utilized.

Architect's Engineers Specifications
The Air Duct Housing for the fire detection system shall be a
Pyrotronics Series 3/X3 air duct housing.

The Air Duct Housing shall incorporate the use of one of the
following detectors.

Series 3 Ionization
Series 3 Ionization

(High Altitude 3000-8000 ft.)
Series 3 Photoelectric
Series X3 Ionization
Series X3 Ionization

(High Altitude 3000-8000 ft.)
Series X3 Photoelectric

Model DI-B3

Model DI-B3H
Model PEC-3
Model DI-BX3

Model DI-BX3H
Model PEX-3000

* Air Duct Housing unit shall be designed for detection of
bustion products and/or smoke in air conditioning and

ventilation system ducts in compliance with National Fire
Protection Association Standard 90A. The assembly shall
consist of a housing to accommodate sampling tubes which
extend into and across the duct of the ventilation system.

While the fans are operating, a continuous cross-sectional
sampling of air from the duct shall flow through the selected
ionization or photoelectric detector, after which the sampled
air shall be returned to the duct.

Air handling equipment shall be shut down by a signal from
the fire detection system control equipment. When the air
duct housing incorporates the optional relay, the shut down of
air handling devices may be accomplished by a signal directly
from the detector.

The Air Duct Housing shall be available with a self-contained
power supply so that it can function as a stand-alone unit if
desired. The self-contained stand-alone unit will power and
supervise two satellite units.

The Air Duct Housing shall utilize a plug-in detector head
located in the air sampling chamber. The detector shall be
either ionization or photoelectric. There shall be provisions to
check the detector sensitivity in place under actual air flow
conditions.

The Air Duct Housing shall be mounted directly outside of the
air duct by means of four bolts (supplied). A template shall be
provided for making necessary cut-outs and holes. Complete
instructions shall be supplied with the unit.

The Air Duct Housing shall be a Pyrotronics Model
(see listing on back page) and shall be Underwriter Labora-
tories, Inc. listed, specifically for use in air handling systems.

Note to Architect: When building codes regulate the loca-
tion of detectors within ventilating systems, make sure that
the number and locations of detectors is in accordance with
the code regulations.

Air Duct Detector - Series 3/X3
Dimensions:

71/2"

19 cm
Mounting

131/i-

33.2 cm

4-
10.2 cm
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AIR DUCT DETECTOR - SERIES 3/X3
Typical Wiring:

Typical Wiring For Self-Contained Unit and Satellite

Model
AD-31 or AD-3P

4 3 ,'

1 3k ,wRemote.Ala Lamp
RL 3 FL.)4

SATELLITE (2 Max.)

Remote Rost
S.tc
RSw I

Input HIGH
120 VAC
500Hz EUNEUITj

Model
SA-31 or SA-3P

g NO

I .Irl AmCorracts ,pI

HiGHMM)Pow Source

-[- ENEUT LO Crci

CY FnCotwroee
.4'e - 12VAC4VDC

Remote -5- 3 AMP 12

Alarm LaLmp 4- 13 C
RL-3 or RIL-4 .

End Of Line Device 
Eaft Gmund

To initiating
COcurIt 01 Listed
Fire Alarm

ThermalDetectms'Control Pa
Station

Typical Wiring For System 3 Dependent Unit

Initiating Zone
Wires From
Pyrotronts Lsted
System 3 Cont
Parisl

Model Model
AD-31 or AD-3P AD-3RI or AD-3RP

Ia lb 5 5 6 7 a 9 10 11

- NO C NC NO C NC

AC 24 Vtac As
125 VAC24 VDC 3AMP

1-1Ren e Arm, Lamp L
To Neax Detector

- or
ECODevce

Typical Wiring For XL3 System Dependent Unit

Model
AD-31 or AD-3P

4 3 2 1

Wire

+ 1 +:1 Requined
Loop 

3Lo1011i Front Clea
P,0,Ownmcs Listed I Lamp
%L3 System Contro - RLX-1 o RLX-2

Model
AD-3XRI or AD-3XRP

5 5 6 7 8 9 10 11

Alarm Contacts
1 5 VAC 24VDC

3 AMP

To Neat
SA ddriessabis Device

*-



Ordering Information

Shipping Weight
Model No. Description Lbs. Kg.
AD-31 Series 3/X3 air duct housing with cover for the Series 3 and Series X3 5 2.25

Ionization Detectors
AD-3P Series 3/X3 air duct housing with cover for the Series 3 and Series X3 5 2.25

Photoelectric Detectors
AD-3RI Series 3/X3 air duct housing with Series 3 remote relay and with cover for Series 3 6 2.7

Ionization Detectors
AD-3RP Series 3/X3 air duct housing with Series 3 remote relay and with cover for Series 3 6 2.7

Photoelectric Detectors
AD-3XRI Series 3/X3 air duct housing with Series X3 remote relay and with cover for 6 2.7

Series X3 Ionization Detectors
AD-3XRP Series 3/X3 air duct housing with Series X3 remote relay and with cover for 6 2.7

Series X3 Photoelectric Detectors
SA-31 Series 3 air duct housing with power supply for self-contained unit operation 7 3.15

and with cover for Series 3 Ionization Detectors
SA-3P Series 3 air duct housing with power supply for self-contained unit operation 7 3.15

and with cover for Series 3 Photoelectric Detectors
STA-2 Sampling Tube, for ducts 9"to 1'9" 1 .45
STA-3 Sampling Tube, for ducts 1'9" to 3'3" 2 .9
STA-6 Sampling Tube, for ducts 3'3"to 6'3" 4 1.8
STA-10 Sampling Tube, for ducts 6'3" to 9'9" 6 3.7

Sampling Tubes greater 9'9"consult Pyrotronics
RSW-1 Reset Switch 1 .45
DI-B3 Series 3 Ionization Detector 1 .45
DI-B3H Series 3 Ionization Detector (for altitudes of 3000-8000 ft.) 1 .45
DI-BX3 Series X3 Ionization Detector 1 .45

-BX Series X3 Ionization Detector (for altitudes of 3000-8000 ft.) 1 .45
ESeries 3 Photoelectric Detector 1 .45

PEX-3000 Series X3 Photoelectric Detector. 1 .45
TM-13* Sensitivity Test Module for Series 3 Ionization Detector 1 .45
TM-P3* Sensitivity Test Module for Series 3 Photoelectric Detector 1 .45
TMC Sensitivity Test Module Cable Assembly 1 .45

*Required for Models TM-13 and TM-P.

Note: Minimum hardware required is one Air Duct Housing
Assembly, one Sampling Tube and one Detector.
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G/8 Heating cable

Self-regulating Rapid-Trace"'
heating cable/low temperature
3 5, 8 & 10 W/ft.

20 and 240V
150OF (650C) max. main-
tenance temperature
Type SRL

Applications
SRL self-regulating heating cable pro-
vides safe, reliable heat tracing for
freeze protection of pipes, valves, tanks
and similar applications. The 150OF
(650C) maximum pipe maintenance
temperature rating is also suitable for
certain process applications. Chromalox
SRL can be used in hazardous as well
as certain corrosive areas.

Approvals
Consult individual Product Data Sheets
or Bulletin PJ709 for Third Party Ap-
proval or listing information.

Construction
Standard
A. Buss wires. Twin 16 AWG copper
buss wires provide good current capa-
bility.
B. Matrix. A semiconductive polymer
core whose electrical resistance varies
with temperature. When process tem-
perature drops, the core's heat output
increases; conversely, as process tem-
perature rises, heat output decreases.
C. Jacket. This flame retardant insula-
tion jacket is a thermoplastic rubber
material with excellent water resistance.
It also resists certain mildly corrosive
chemicals.

Optional
D. Tinned-Copper Braid ("-C"). An
optional braid covering the jacket which
is primarily used where mechanical pro-
tection or a positive ground path is re-
quired, such as hazardous (classified)
areas. Add suffix C to cata number.
E. Overcoat over-braid ("-CR" and
"-CT"1. TPR ("-C") or fluoropol mer

("-CT') jacket over the braid. The TPR
coating is for certain aqueous and mild-
ly corrosive solutions. The fluoropolymer
coating is used for exposure to most
other corrosive materials. Add suffix CR
or CT to the catalog number.

D C

-A

Features
O Overlap Chromalox SRL without fear
of burnout.
0 Saves energy. Because self-
regulating SRL will throttle itself back
as it senses increasing temperatures.
0 Cut SRL to any desired length (up to
the maximum circuit length). Field
splices can be performed easily in
minutes. No scrap, no wasted cold sec-
tions, no worry!
E Surpasses steam tracing by far! Low-
er installed cost than steam. Less main-
tenance, expense and down time.
O Self-regulating effect makes an over-
temperature condition virtually im-
possible.
E Lower installation costs due to easi-
er, faster installation. Chromalox termi-
nation kits, splice and tee kits expedite
installation.

Cut to Length in Neld

."p'os150*F
"munp185*F

Low Temperature

Can be Overtlp
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G/9 Heating cable Chromalox'

k-
n

Out"t at
RIled Ve"age
d F SMtd. Constructon WIC inned copper braid WICR overcoat WICT oeoawan Catalog Sta- W. os. Catalog Sta- WI. 1s1 Cai alT lba.t. Volts No. tun PCN 10m' No. tus PCI In ' No. tun PCN 1. i o. CtaWL 1111.

SRL 3-1 8 382619 35 SRL 3-1C 382678 53 SRL 3-1CR 382731'4 SRI. 3-iCT C 340066L. 4 3 8 382627 35 SRL 3-2C S 382686 53 SRL 3-2CR 8 382740 64 SRL 3-2CT S 38341 66 s5 SR[75-1 8 382635 35 SRL 5-1C 1 382694 53 SRL 5-1CR 38275 64 SRL -1CT S 38343 665 240 SRL 5-2 8 382643 35 SRL 5-2C S 382707 53 SRL 5-2CR 8 64 SRL 5-2CT S 383451 668 120 SRL 8-1 S 382328 35 SRL 8-IC S 53 SRI iCR m2598 64 SRL -2CT 383460 668 240 SRL 8-2 S 382336 35 SRL 8-2C 5 382563 53 SRL 8-2CR S 382600 64 SRL 8-2CT 8 383478 66to 120 SRL 10-1 S 382803 35 SRI 10-IC -382820 53 SRI 10-ICR 4 382846 64 738 6610 240 SRL 10-2 S 382811 35 SRL 10-2C 5 382838 53 SRI 10-2CR S 382854 64 SRL 10-CT 8 383494 66Status S means stock item available for immediate shipment.
Specify: Catalog No., PCN, length, installation kit and controls for heating cable.
Catalog nomenclature Alternate voltage operation Start-up current (Ampsift.)SRI. 3 - Ior 2 C RerT SRL Percent Output oprated at Wat Tempraturen FUef- W/ft 1 = 120V Braid Over- Rating 207VT! /ft. Volt -20 0 +50Regulating 2 = 240V coat SRL 3-2 g5ii 115% . 120 -06 05 .04
,12iTem. SRL 5-2 82% 90% 113% 3 240 .05 .03SRL 8-2 86% 91% 112% 20 14 08eneral specifications SRL 10-2 87% 92% 110% 5 120 .14 .12 08imum pipe maintenance tempera-

e/POWER ON ........ 150F/650 C Maximum circuit lengths 8 120 .27 .21 17imum intermittent exposure temper- ma. 8 240 .15 13 08UrSIPOWER OFF ....... 185F/850 C SRL Circuit SRL Circuit 10 240 .17 .15 .12wire gauge ........... 16 AWG Rating Length Rating 14 .. 1 .r a C le . . " x , SR 3-1 385' SRI 8-1 210' Circuit breaker selection. CircuitR & CT only). .. . 6 / x 3 SRL 3-2 695' SRL 8-2 420' breakers must have sufficient capacitypSRL 5-12 5' SRL 10- 310, to allow for the inrush current of initial
Sick, 1-up. T0 determine the circuit brea- - - -- er size required, multiply the start-up i

---- amps/ft. times the installed total cablelength in feet at the expected start-up
temperature (*F).

12 -NOTE: Thermal circuit breakers arerecommended since magnetic circuit
R / W breakers could "nuisance trip" at low

N - temperature.

9

7 -

6 S L 5W/Ft

5

-WFDivision 2 hazardous areas
4 RChromalox expertise in hazardous areaapplications provides safe, reliable in-

-%L stallations by complying with the ri id
standards established by Factory Mutu-
al. Chromalox SRL 3 and SRL 5 heat-

Csing cables carry a T6 rating. ChromaloxCble uput S L8 and SRLIO heating cables carry a'Ternperaur~ 
T5 ra-- - -- -- - dtldinfomtin

-Refer to Chromalox Desi n Guide for
Heat Tracing Products (P 304) for

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 Consult factory for assistance.
Pipe Temperature (*F)
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0/20 Heating cables Chromalox I G/f

Rapid-Trace heating cable accessories/Type DL
Installation Kits

I

BASE I

Sta-
Cataloc No. tuc
RTPC-1
RTPC-2
RTPC-3
RTPC-4
RTPC-5
RTPC-6
RTPC-7
RTPC-8

G 7ME MOUNiTNG SCREW

GRMMET

TERMNAL KOCK

RTPC-1SL
RTPC-2SL
RTPC-3SL
RTPC-4SL
RTPC-55L
RTPC-65SL
RTPC-7SL
RTPC-8SL

AS
SAS
AS
AS
AS
AS
AS

AS
AS
AS
AS
AS

AS
AS

Caelo o. tu lbs. flesctkw,

Wt.

384016
384024
384032
384040
384059
384067
384075
384083

390758
390766
390774
390782
390790
390803
390811
390820

Power connection kit
1 molded junction box consisting of:

I base
I box (with conduit opening)
1 lid

1 three position terminal block'
1 mounting screw for terminal block
1 cable grommet2

Power connection kit with signal light 3-
Same as above except

-1 lid (with signal light installed)

I
LJ GitMMETs

UNWIdSUI.ATED
BARREL COINECTOR

TERMNAL MOUNT.O
BOK SCREW

RTST-1
RTST-2
RTST-3
RTST-4
RTST-5
RTST-6
RTST-7
RTST-8

RTST-1SL
RTST-2SL
RTST-3SL
RTST-4SL
RTST-5SL
RTST-6SL
RTST-7SL
RTST4SL

S
AS
AS
AS
AS
AS
AS
AS

AS
AS
AS
AS
AS
AS
AS
AS

384155
384163
384171
384180
384198
384200
384219
384227

385801
385810
385828
385836
385844
385852
385860
385879

1 Splice and tee kit
1 1 molded junction box consisting of:
1 1 base
1 1 box
1 lid
1 1 three position terminal block'
1 1 mounting screw for terminal block
1 3 cable grommets2

Splice and tee kit with signal light 'I
2 Same as above except
-2 -1 lid (with signal light installed)

384294
384307
384315
384323
384331
384340
384358
384366

End seal kit
1 end cap
1 pressure plate
1 cable grommet 2

1
1

1

1

Notes:
1. Four-position terminal block P'f

RTPC-6, RTST-5 and RTST 4-
2. Kit suffix number is the same a

number (i.e. An RTPC-3 Kit U0l

grommet).

454

Ac

GRO

i

GROMMT END CAP

RTES-1
RTES-2
RTES-3
RTES-4
RTES-5
RTES-6
RTES-7
RTES-8

S

S
SAS

ASAS
AS
AS

,S A
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Heating cable Chromalox

c controls for heating cables/DL Series
SPDT Exterior View

So 480V OStrategically placed cable

!int range 0 to 225 F entries allow maximum 52-
s s - flexibility for installation. (13.3 4.5

nt sensin (Heating cable cut away (o.8 cm)
RTSfor clarity) 3

ASStainiess steel tiedown

ure set Point Range: 0 to support provides positive
to 107C) attachment to pipes.

Ftstng: 22 AMPS @ 120 to @Heavy duty support legs

se, Pgive stable mounting and
scale Divisions: 10OF (5.66C) provide conduit clearance

IP' for applications with up to
sonsor Exposure Temperature: three inches of insulation.
121 *C)
(1r Dlenslns: 9/16 inch (14.3 GOpening for 3/4-inch

s O.D. x 3 inches (7.6 cm) long (2 mmn con

Wnting Ambient Temperature @Stainless steel sheath

NW:- 40 to + 160OF (-40 to +71 C) temperature sensor.
gamr Pr*-set and Calibrated for (15.9 cm)

(4.40C) Operation

ii Amp, SPDT
io to 250V

Se oint range 0 to 225*F
Ambient sensing
Type RTAS-EP*~-
Temperature set Point Range: 0 to
NS2F (-18 to 107-C)

SWtch Rating: 11 AMPS @ 120 to
WOV ac, SPD
Or Scale Divisions: 10F (56C)

lmax Senso Exposure Temperature:
50OF (121 C)

Ransor Dimensions: 9116 inch (14.3
am) O.D. x 3 inches (7.6 cm) long
0perating Ambient Temperature
Range: -40 to +160OF (-40 to + 71*C)
Fwtory Pre-set and Calibrated for
409F (4.40C) Operation
Tcr DIvision 2 hazardouS areSm.

SPOT
Swtn 'ating

MU. Ne..fPaver Caaoc sNa- Wt.
Amps Ves Used with Conn. No. to$ PCN lbs.

Type RTAS for ordinary (non-hazardous) areas
22 120tWo480 SALSRL-C 2 RTAS-1 5 384438 2
22 120 to 480 SRL-CR, SRL-CT 2 RTAS-2 AS 38 2
22 120 to 480 CWM. CWM-C 1 RTAS-3 AS 384454 2
22 120 to 480 CWM-CT 1 RTAS-4 AS 384462 2
22 120 to 480 SRL-M. SRL-MC 2 RTAS-5 AS 384470 2
22 120to480 SL-MCR SRL-MCT 2 RTAS-6 AS 384489 2
22 120 to 480 SA, SRM-C 2 RTAS-7 AS 384497 2
22 120 to 480 SRM-CT 2 RTAS-8 AS 384500 2

Type RTAS-EP for Divsion 2 Hazardous areas
11 120 to 250 SRL, SAL-C 2 RTAS-2EP AS 384577 2
11 120 to 250 SRI-CA, SR-CT 2 RTAS-2EP AS 384585 2
11 120 to 250 CWM CW-C 1 RTAS-3EP AS 384593 2
11 120 to250 CWM-C 1 RTAS-4EP AS 384 2

11 120 to 250 SRI-M, SAL-MC 2 RTAS-7EP AS 384614 2
11 120 to 250 SRL-MC. SAL-MCT 2 RTAS-6EP AS 384622 2
11 120 to250 SAM. SAM-C 2 RTAS-7EP AS 384630 2
11 120 to 250 SAM-CT 2 RTAS-8EP AS 384649. 2
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